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(54) COATING METHOD 

(57)Abstract: 

PURPOSE: To exhibit good coating material adhesion even if,a 
coating material is directly applied on the surface of a molding 
consisting of a block and/or random copolymer resin of an elastomer 
component, -olefins and non- conjugation dienes without the 
possibility of environmental destruction by applying the coating 
material on the surface of this molding. 

CONSTITUTION: The coating material is applied on the surface of ^ r u^r> b4i^ r « r . 
the molding consisting of the resin material contg. a component (a) C llg- GH-eC R R ^ C - C 
and a component (b) and having 0. 1 to 900 pts.wt. component (b) r3 jj2 

per 100 pts.wt. component (a). The component (a) is an elastomer. 
The component (b) is the block and/or random copolymer resin of at 
least one kind selected among 2 to 12C -olefins and at least one 
kind of the non-conjugation dienes expressed by formula 1. In the 
formula I, Rl, R2, R3, R4 and R5 respectively independently denote 
1 to 8C alkyl groups and (n) denotes an integer from 1 to 10. 
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(54) OLEFINIC POLYMER AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To obtain the subject polymer useful for molding large- 
sized containers, having high melt tension, excellent transparency, 
rigidity and impact resistance by (co)polymerizing an olefin 
comprising ethylene as an essential component in the presence of a 
specific catalyst and irradiating the polymer with radiation. 
CONSTITUTION: An olefin comprising ethylene as an essential 
component is (co)polymerized in the presence of (A) a preliminary 
polymerization catalyst obtained by preliminarily polymerizing an 
olefin and a polyene compound such as 1 ,6-heptadiene with (i) a 
catalytic compound of a transition metal compound and (ii) a 
catalytic component of an organometallic compound containing a 
metal selected fi-om group I to group III of the periodic table in an 
amount to give 0.01-2,000g of the olefin and the polyene compound 
based on Ig of the component (i) and (B) a catalytic component of 
an organometallic compound containing a metal selected from group 
I to group III of the periodic table. Then the prepared polymer is 
irradiated with radiation such as electron rays in the range of 
preferably 0.1-100 Mrad to give the objective polymer. 
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[Qsistitutiffli] [I] 



[Effect(s)] Olefin polymer wWdi possesses hi^ melt tension c 
an be produced. 
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[tg««i] [I] [A] S^^S<b^«gttitJ£^. 



[Claini(s)] 

[Qaim 1] [I] [A] bi oiganometallic craipound catalyst ooirpon 
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ent which includes metal which is chosen fiom transition n«al 
conpound catal>Bt component ,and [B] Periodic Table Group I 
to Group m, 

Prqx)lymeri2ati<»i being done olefin and polyene compound, al 
quantity of theaforanentiQned [A] tiansiti<m metal aaipound 
catalyst conponent per gram 0.01 to 2000g, 
prepolynxrization catalyst which becooKs and, 

[m Under existing of organomBtallic compound catalyst conpo 
nent vvWch includes metal being diosai fiximthe Periodic Table 
Group I to Group m, polymaizatiwi or copolymerization 
doing olefin wWch designates ethylene, as theessential 
ingredient, radiation being irradiated by polymer wWch it 
acquires, theolefin polymer which designates that it becomes as 
feature. 

[aaim2] [I| [A] In organotnetallic oxnpound catalyst ccnpon 
ent which includes metal >^ch is chosen fiom transition iretal 
compound catalyst component ,and [B] Periodic Table Group I 
toGroiq)IH 

Prepolymerization being done olefin and polj^ne conpound, at 
quantity of theaforementiQned [A] transition metal conpound 
catalyst conpoient per gram 0.01 to 2000g, 
prqx)lymeri2ation catalyst wWch becomes and, 

[m Under existing of organcxnetallic coipound catalyst compo 
nent wdiich includes metal being chosen fi-omlhe Pmodic Table 
Group I to Group m, polymerization or copolymsrization 
doing olefin -where cartxm number designates theolefin of 3 or 
greater as essential ingredient, radiation being irradiated by 
thqxjlyma- v/iddi it acquires, olefin polyma- viiich designates 
that it becomes asfeature. 

[Qaim 3] Radiatioi dose olefin polymer wdiidi is stated in Clai 
m 1 or 2 wiiich is a quantityof range of 0. 1 tol 00 Mad as 
amount of absorbed radiation of aforenentioned potymer. 

[aaim4] [I] [A] fe organometallic conpound catalyst conpoi 
ent wWch includes metal wWch is diosoi fiom transitirai metal 
conpound catalyst component ,and [B] Periodic Table Qroiro I 
to Group ID, 

Prqx)lyniCTizati«i being done olefin and polyene conpound, at 
quantityof theaforementioned [A] transition metal ampound 
catalyst amponait per gram 0.01 to 2000g, 
p-epolymerization catalyst whidi becomes and, 

pq Under existing of organometallic conpound catalyst coipo 
nent whidi includes metal wWdi is chosenfiom Paiodic Table 
Group I to Group m, polymerization or copolymerization 
doing olefin wdiich designates efliyiaieas essential ingredient, 
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Manufecturing method of olefin polymo* whidi designates that 
radiation is iiradiatedto polymer vMch is acquired next as 
feature. 

[Qaim 5] [T| [A] In organometallic conpamd catalyst conpcm 
ent which includes metal whidi is diosen fiom transitiOT metal 
conpound catalyst component ,and [B] Periodic Table Group I 
toGtoupin, 

Prepolymerization being done olefin and polyene conpound, at 
quantity of theaforanentiOTied [A] transiticxi metal conpound 
catalyst conponent per gram 0.01 to 2000g, 
prqwlymsrization catalyst whidi becomes and, 

pi] Under existing of organometallic conpound catalyst conpo 
nent whidi includes metal whidi is chosenfixm Periodic Table 
Group I to Group IE, polymerization or copolymerizaticHi 
doing olefin whCTe carbon number designatesthe olefin of 3 or 
greater as essential ingredient, 

Manufecturing method ofolefinpolyma- whidi designates that 
radiation is irradiatedto polymer whidi is acquired next as 
feature. 

[Qaim 6] Radiation dose manufecturing method of olefin poly 
n» which is stated in Qaim 4 or 5 which isa quantity of rangp 
of 0.1 to 100 Mrad as amount of absorbed radiation of 
aforementionedpolynKr. 
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[0002] 
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[0 0 0 3] tc:5T*c:(DJ:5«*U7-r>^S#»ii 
. -ilSMlc>;uhi^>v3> (5§ia5S:^]. MT) Am^ 



[DesCTiption of the fiivention] 
[0001] 

[Technological field of invention] This invoition has hi^ melt 
tension, large type container, it is something regarding 
theolefin polynw and its kind of manufecturing method which 
can form with blow molding method and the vacuum finming 
method etc. 

[0002] 

[Technological background of inventicMi] Olefin polymer which 
is rqiresented in hi^ density polyethylene , linear low daisity 
poly^ylene and polypropylene etc, as it is superior in 
transparency, because it is supoior in the stifiBiess and inpact 
strength or otho- mechanical strength, fmns in film etc fi-om 
until recently, bythe injection molding method and extrusion 
molding method etc. 

[0003] By way as for this kind of olefin polymo*, because gener 
ally n^lt tension ( melt tension and MT )is low, it fonms in 
large type container (Such as bottle) with for exanple blow 
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molding, It was difficult toform in inner liner etc of household 
apphfflice product with vacuum fonning. This w^ because 
thae is restriction in regard to formation, it isdecided that also 
molded article vAudi it can produce is limited, variouspossesses 
diaracteristic which is superior effect that application islimited 
in spite is present state. 

[0004] in addition with inflation molding method polypK^jjden 
e etc when framing in film,because melt tension is low, 
drawdown occurs, there was a or other problem wher«he 
molding condition is limited. Because of this hi^ pressure low 
density polyethylene etc was combined to polypropjdene 
regarding theconvaitic«ial inflatira molding, stabilization of 
bubble at time of inflation molding was assuredby raising melt 
tension. But with this kind of method, there was a thing which 
causes thedea^e of film straigth and transparency. 



[0005] Thorfore if polypropjdene and linear low density poly 
eth>dene or other olefin polymer vitoch possess high melt 
tcnsioi^jpcar, large type cwitainer (Such as bottle) because it 
becones possible, to become possible,to fomi, to fcam in 
addition household appliance product and inner liner etc of 
for exanple refiigeratorwith vacuum fommng method 
^licatioi of olefin polymo" fiirthemrane readies pointwdioe 
It is e?cpanded dqpaiding upcm blow molding method noking use 
ofthisolefinpolyma-. In addition making use ofthiswiien it 
foims in film with theinflation molding method, as stabilization 
of bubble can be assured, to raise the molding speed it is possible 
olefin polymer vAddti possesses high melt tension. 

[0006] Because of this polyprcq)>daie , high density polyethjde 
ne or hnear low density polyethylene or other olefin polymer 
v*ich possess thehi^ melt tension qjpearance is desired. 

[0007] These inventos, in Oder that as description above jou 
answCT to request,researched with feet that olefin polymer 
whidi possesses higji melt taisionis obtained as object As a 
result, in catalyst for olefin polymerization whidi consists of 
transition metal conpound catalyst corponentand 
organonetallic confound catalyst conponoit, olefin and 
polyene compound being done, patpolymerizaticm 
underexisting of prepolymerization catalyst and organometallic 
compound catalyst conponait vMch become, polymerizatiOT 
orcopolynierization doing theolefin which designates ethylene 
or carbOT number 3 to 20 owlefin as essential ingredient, 
olefin polymerwhich is acquired, discovered feet that it 
possesses hi^imelttensirai. Furthamoreresearrfiwasrqjeated 
on basis of this knowledge theplaoe. Aforementioned way under 
of prepolymerization catalyst and organometallic conpound 
catalyst componoit existing of theethjdoie or polymerization 
or cqwlymnization ddng carbon numba- 3 to 20 otolefin 



SI^^j r^^*^^' ^ may be eiTors in the above translatioa BTA cannot 

be held hable for any detriment fiom its use. WWW: httpVAvww.intlscience.com TeI:800430-5727) 



P.5 



[000 8] Utstiyy^^tTf.^jnil^it^^tt^S,^' 
^^:4;^-^7<>m^«te»El^^^ifi^^i^-Cl^^5:l^^^i 

> ;i/ h X > 5/ a >«tt)(Da(i«li/h3? t 
[0009] 

[00 1 0] 



[1] [A] m^±mit^^fAmf&^. i^^if lb] m 
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certain anxumt it irradiates radiaticMito polymer is 
acquired when, FurthermDre olefin polymer which possesses 
hi^ melt tension was acquired,this kind of olefin polymer, as it 
is superior in moldability at time of the inflation nwlding, large 
type container etc discovering &ct that etc it can fijrm withthe 
blow molding method and vacuum forming nxthod etc, this 
inventicoi reached to conpletion. 

[0008] 



[0009] 

[Objective of invention] As for this invaiticMi, as description ab 
ove considering to status, beingsomething whidi yo\x can do, it 
designates that it ofifers olefin polymer andits manu&cturing 
nKthod A^di possess hi^ meh tension as objective. 

[0010] 

[Summary of invaition] As for olefin polynw whidi relates to 
this invention, 

[I] [A] In org?nometallic conpound catalyst componoit wdiich 
includes metal which is chosai fiiom transition mi^ oonpound 
catal>st conponent ,and [B] Periodic Table Group I to Group 
in, at quantity of aforementioned [A] transition metal 
compound catalyst conponent po" gram 0.01 to 2000g, the 
prqx>lymerization being done olefin and polyene compound, 
prqx>lymerization catalyst whidi becomes and, 

[m Under existing of organometallic cmpound catalyst conpo 
nent which includes metal which is chosenfiom Periodic Table 
Group I to Group IE, polymerization or copolymerization 
doing olefin which designates aolefinof ethylene or carbon 
numbar 3 or greater as essaitial ingredient, radiation being 
irradiated bythe polymer which is acquired, it designates that it 
becomes as feature. 

[001 1] As for manufecturing method of olefin polyma- whidi r 
elates to this inventicxi, 

[I] [A] In organometallic cortpound catalyst conponait which 
includes meial >^di is chosai fixro transition metal COTpound 
catalyst component ,and [B] Paiodic Table Group I to Group 
m, at quantity of aforementioied [A] transition metal 
conpound catalyst conponent po- gram 0.01 to 2000g, the 
prepolymerization being done olefin and polyene conpound, 
prepolymaization catalyst whidi becomes and, 
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[00 1 5] s■r*5eB^T*ffll^^)^^-5^^is^ttsl [i 
] irMt^f&\zi$,m^tii> [A] s^&s^b-&!^fttst 
m^^lz-Dl^xmm•ri>o *«B^T*ffli^f)ns [a] 
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[00 1 7] C(7)@«:tt^$r>ttBr^^ [y^^lj 
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[m Under existing of organomstallic conpound catalyst cxympo 
neat vAnch includes metal which is chosenfix)m Periodic Table 
Group I to Group m, polymerizatiai or copolynwization 
doing olefin vAnch designates otolefinof ethylene or carbon 
number 3 or greater as essential ingredient, it designates that 
itirradiates radiation to polymer it acquires next as 
feature. 

[0012] With this invention, radiation dose, it is desirable to be 
a quantity of rangeof 0.1 to 100 Mrad as amount of absorbed 
radiation of aforementioned polymer, olefin polymer of this 
kind of this invmtion has had hi^ melt tension. In addition 
according to manufacturing method of olefin polymer of this 
invention olefin polymerv^Wch possesses hig^ mek tension can 
be produced. 

[0013] 

[Concrete description of invention] You explain concretely bel 
ow, conceming olefin copolymer and its manufecturing method 
v^chrelateto this invention. 

[0014] Furthemiore regarding to this invaition, " polymeri2ati 
on" with as for language whichis said, there are tinKs wlien it is 
used in saise that alsocopolymerization is included not only a 
homopolymerization in addition " polymer " with asfor 
language which is said, there are times wiien it is used in thesense 
that also copolymer is contained not only a honxpolymer . 

[0015] First v^4ien forming prepolymerization catalyst [T] vsWch 
is used with this invention, you explainconceming [A] 
transition metal compound catalyst component wliidi is used 
It can list CQn:5X)und wWch includes transition metal wiiich is 
chosen fi-omthe Periodic Table Group m to Group Vm as [A] 
transition metal compound catalyst conponent being used with 
this invention, conpound whidiincludes transition metal of at 
least 1 kind vMdx is diosen fi-omTi, theZr, Ht Nb, Ta, Q and 
V isdesirable. 

[001 6] As this kind of [A] transition metal conpound catalyst 
conponent concretely, you can list solid state titanium catalyst 
conponent ^chincludes for example titanium and halogen. 
FurthCTmore concrete, as one example of this kind of solid state 
titanium catalyst conponent, titanium, the magnesium, 
halogwi and according to need, you can Ust soUd state titanium 
catalyst conponent [A-1] whidicontains kind of electron 
donor (a) whidi it moitions later. 

[001 7] Is manufectured these compound by contacting this solid 
state titanium catalyst conponent [A-1 ] making use of the for 
exanple titanium conpound , magnesium conpound and 
acccM-ding to need electron donor (a). 
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[0 0 2 0] Z*liD(D*"CJff*Ll^t(Dtt. -rh^Mn 
y><b^^i>T*fey, ♦#l3gg^<b^^r>A<»^Li>o c 

*ie»o[>^5i><b^fei4»$!iT'ffli^rtij:<. 2aja±^ 

>fcK{b*«(3*RLTffll^TtJ:l^o 

[002 1] 3fiS(Df^^>ib^«at LTtt=i£fc^^'> 
*<ffll>b*i4o C(Dc*:3tfHJe{b^^>i:UT(i. fci: 

vt7Ajb^«g. :&«lT;u5-';7Afb^«a. ^^SlS^^b^ 
^^a«:^fa):&«^s^b^«3i:^^ftll^1trs7cL-c^Sbtl^) 



[0 0 2 2] m^t^^^:^f&mf&^ [A-n a)issicffli> 

t>ti^>^^/^^>i/t7A{b^«gt LTI4. S7c1}6^^-r^)V 
4b^«3*<^lft>tt^o 



[0018] Ycai can list titanium cx>npound of for exanple quatem 
ary titaniiun compound or trivalent as titanium conpound 
vAnch isused for manu&cturing solid state titanium catalyst 
component [A-1]. As quaternary titanium cOTpound, you can 
list conpound which is shown with thebelow-menticMied General 
Fcmnila 

[0019]ri(OR)gX4.g 

Li Fommla, R is hydrocaiixHi group, X is halogpn atom, is theO 
<g<4. As this kind ofquatemary titanium conpound, 
cona^ely, vAien TiC\4, TiBr4 and theTil4 or other titanium 
tetrahalide ; Ti(0 013)03 , ri(0 C2 H5)Cl3 , Ti(0 n- C4 
Ife)Cl3 , ri(0 C2 H5)Br3 and Ti(0-iso-.C4 H9)Br3 or other 
alkoxy titanium trihalide ; theTi(0 CH3)2 CI2 , Ti(0 Cl H5)2 
02 ,Ti(0n-C4H9)2O2 andri(OC2H5)2Br2 or other 
dialkoxy titanium dihalide ; ri(0 Cffi)3a , Ti(0 Cl H5)3a , 
theri(On-C4H9)3a and ri(0 C2 H5)3Br ot other trialkoxy 
titanium monohalide ; Ti(0 013)4 , ri(0 C2 H5)4 , Ti(0 n- C4 
H&)4 , Ti(Oiso- C4 Ife)4 andthe Ti(0-2- eth)4he>cyi)4 
other tetra alkoxy titanium etc are illustrated, it is possible. 



[0020] Desirable ones are titanium tetrahalide among these, esp 
ecially titanium tetrachloride isdesirable. It is possible to use 
these titanium conpound with alone, oxiibining 2 kinds or 
moreto use it is possible. Or diluting in hydrocaibcm , and 
halo^nated hydrocarbon it is possible to use. 

[002 1 ] It can use titanium trichloride as titanium compound of t 
rivaloit. As this kind of titanium trichloride, forexanple 
titanium tetrachloride, contacting with hydrogen and themetal 
magnesium, metal aluminum , metallic titanium or otho" metal 
or org^nomagnesium conpound, organo-aluminum conpound 
and c«*ganozinc corrpound or other org^ncmetallic conpound, 
reducing, it can use titanium trichlOTide wiiidi is acquired 
desirably. 

[0022] You can list magnesium conpound wiiidi does not posse 
ss magnesium conpound or reduction aqxibilitywhidi possess 
reduction c^>ability as magnesium conpound wdiidi is used for 
manufecturingthe solid state titanium catalyst conponent [A-1]. 



[0 0 2 3] ^5zm^^ti>^<f^'^i^'^Mt^^tLX 
Xn M g R2-n 

STfey. n4<O-C&-&li^2^@0Rlii^-T*tm3&o 



[0023] You can list org^nomagnesium conpound which is displa 
yedwith for exanpld)elowHnentioned General Fomiula as 
magnesium conpound whidi possesses reduction opability. 

Xn MgR2-n 

When in Fomiula, n is 0^<2, R is hydrogen orthe carbon nu 
mber 1 to 20 all^ group and aryl group or cyanoalk>d group, 
n is 0, as for Rofihe 2 as for identical or diffo-ent and X it is a 
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halogen. 



[0 0 2 4] C^7)J:5^^S7EtE$3^-rSW«|T^f:^o>r^ 

y :^ V A ^0T;U+;U-7 V A 7 3 4^ V 
K\ -E-<7)ftli:^5^;i/T^f:fsi/'i7A/\-< K^-f i^Ut^tma 

[00 2 51 *fcS7ct6^^L3&l^-7^7>i/OA<b^iBg 
tLTAftWIrli. mt-^^^si^r^A^ j|{kT^:fxi/r> 
A. a-^^ftV^^vi/OA. 7vfbT<f:r.vrt7A3Ui:0/\ 

K^2/ia<bT^^i/r>A. V:^P7K4^S/ffi{bT^f:Ni/ 
OA. :^K+vie{bT^:f>i/r5A. ;i|-^7 h + ^i£<b7'y 

*vOA3S:ifa)7;m+vT^r:fo>':7A/\^^ K; :7x 
S/-7/f:fo>»t?A. '<v::^n7K4^2/-7y:ro>':7A. :;h4^ 

5/'>A3Ei:i:<7)7'JP+vT^r:r>^'t?A ; T'^'J^KT-y 
:t^v't7A. Xi^7'j>STy:^v';7A3S:i:<D-7^f:}'o>'i7 
A0*;U;f;:/Kffi&ifA^^(f b4i4o ^<Dffi^y:r^vO 
A^B. *m<bv^f;rsv':;A^fflU«>ci:iT-#'So 

[0 0 2 6] C+ibS7c«g$^L35:i^-7^7>vOA{b^ 

fttt. ±aLfca5^^6$w•r^)T^f;^i/'^7A<b•&l^^A^b 
<t^ia^. S5c«6^^•rft-7^/:^i/':?A^b^1^/)^bSl« 

f^lzlt. fct;itfS7cfig^^-r'5"7^;}'.vH7i,fb^^ 
/-K'JvQ^r-y-Mb^^. /NPy>^^v^>{b^J^ 
. MPy->$^7;U5x';7Aib^ia. xxx^k 7;UZJ 
— ;k /\py>^^<b^ia, fc-SlMtOHSA^SISJSai 



[0 0 2 7] 55:fc±S5a>S5cfig^Wr*Ty*S/'^A{b 

^1^fcJ:l;s5ufil$^L35:l^•7^f:^i/^:7A^b^^^^^. ^ 



[0024] Concretely, dimethyl magnesium , diethyl iragnesium , 
dipropjd magnesium , dibutjd magnesium , di smyl magnesium , * 
the di hexjd magnesium , di decyl magnesium , ortyl butyl 
magnesium and ethyl but>d magnesium or other diall^ 
magnesium conpound; ethyl magnesium diloride, prop>d 
magnesium diloride , the but>d magnesium chloride , hex>i 
magnesium diloride and amyl magnesium chloride or other 
alkyl magnesium halide ; you can list butyl ethoxy magnesium , 
ethyl butoxy magnesium , the oct>d butoxy magnesium or other 
alkyl magnesium alkoxide and in addition but>4 n^esium 
hydride ^c as organomagnesium compound whidi possesses 
thiskind of reduction cqability. 



[0025] In addition concretely, magnesium chloride , magnesiu 
m bromide, magnesium iodide and magnesium fluoride or 
other magnesium halide ;the m^03Q^ magnesium chloride , 
ethoxy magnesium chloride , isopropojQ^ magnesium chloride , 
butoxy magnesium chloride and oaoxy magnesium diloride or 
other alkoxy magnesium halide; phenoxy magnesium chloide 
and methyl phenoxy magnesium chloride OTothCTall>4ojgr 
magnesium halide; ethoxy magnesium, isopropoxy 
magnesium, butoxy magnesium, n-octo?Qr magnesium and 
the 2- eih>i hexoxy magnesium or other alkoxy magnesium ; 
jdienoxy magnesium and dimeth>dphenoxy magnesium or 
other allyloxy magnesium ; you can list magnesium laurate and 
carbonate etc of magnesium stearate or other magnesium as 
magnesium conpound which does not possess reduction 
capability. In addition it is possible also to use magnesium metal 
and magnesium hydride. 

[0026] Magnesium conpound vAnch does not possess these redu 
ction capability, may be conpound whidiwas induced fix)m 
magnesium conpound vAndx possesses reduction c^jability 
wiiich thedescription above is done or craipcxind \viiich was 
induced whenmanufecturing catalyst conpcnait magnesium 
conpound whidi does not possess reduction capability, is 
induced from magnesium conpoundwhidi possesses reduction 
capabiUty, if magnesium conpound which possesses for 
example reduction capability, itshould have ocMitacted with 
conpound which possesses polysiloxane conpound , the 
halogen-containing silane compound, halogai-containing 
aluminum conpound, ester, alcdiol, halogen containing 
conpound or OH group and theactive carbon-o^QTgpn bond 

[0027] Furthemxre magnesium conpound whidi does not poss 
ess magnesium conpound or reduction cqiabilitywhidi possess 
above-ncntioned reduction capability, conplex of 
organometallic conpound , the for exanple aluminum , zinc , 
boron, bajdlium, sodium and potassium or otha-othometal 
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;n3-iuffl. *;u7t?>»a. 7;uxtKa, 



[0 0 2 8] m»^^^:yf&ISkf&i^ [A-1] (DDISil^fflU 

^j£oT/\□y>$#*«:l^■7^^:^v'^7A^b^1a^ffll^^ 
^tizlt. ISfi(D^«TvNPy>^^<b^«5i:ftttlSC6 



[0 0 2 9] C*Vb<Z)«T*t. S5£«6$«L3Sl^-7^*:t^ 

A<b^1^A<»*L<. $blrCtlb(7)i|=T*t«fb-7y:r^ 
v^A. 7;U3+i/tS<b-7^f^-v';7A. 7Ua+viS{b 

[0 0 3 0] Htt:tt^5^>ttJtfiE» [A-1] 0laa^lcfcl^ 
cfc^^tm^tt^ft (a) tLXit. 7;U=J-;US. ^'x 

-7^>us. vx-T;m. K7S m. mm^^m. t 

. 75 xhU^US. e»Ji;>S. -<Vv7^--h 

[003 1] <kyA{*M(::li. y^^y-^k x^y-ju 

— 2-x^;U'N^iJ-y— ;k -^k Kx*y 

— ;k :t^7^?xv;u7;u3— ;k ;u7;i^3— ;k 
;k 3^xx;ux^;i/7;ua— Jk -J^s 
;u7;u=i— ;k V^^p e;u7;ua— ;k ^V3^Pt:>/i/ 
'<>vJU7;U3— ^UtfifCOBt^Sl --1 807JH3— 
a'¥>h'J^pa>5'y— ;i''¥>hU^pnx5'/— ;k h 

$:t7;Ua-;US; ;k ;k ^i/Uy 

— ;k x^;u:7x-/— ;k "I^p tf;u:7x/— ;k /x;u 
7xy-;k ^7S;u:7xy— ;k 1 — ;u?Si:<D<5» 
7 Ji.^;us ^ * L r t «k l^at«a 6-2ocd:7x/-;u 
S:7'feh>. ^^;bXT;i/>rh:/. >^;u^v:?^;i/ 
^h>. 7-bh:7xy>. /<>^y:7xy>. 
>?5:ifa)ftm»3'-l 5(D^h>S ; 7-tr h7;bTt K 



which it mentions later, may fomi heteroconpound, ex* to be 
nixtureof other metal conpound is possible. FurthemiDre, it is 
possible to be a alone, abov&mentioned conpoundthe 2 kinds 
or more to combine magnesium conpound is possible, in 
addition even >vhenusing with liquid state, with solid state to use 
it is possible. When nagnesium compound is solid, it can make 
liquid state as electron donor (a) makinguse alcohols , 
carbo)^c acid, of aldehydes , amines and metal acid esters 
etcwhich it mentions later. 

[0028] Description above in addition to doing, you can use man 
y magnesium conpoundas magnesium conpound which is used 
for manu&cturing solid state titanium catalyst conponent [A- 
1]„ but it isdesirable to take shape of halogpn-containing 
magnesium conpound, finally in in solid state titanium 
catalyst conponent [A-l]which is acquired, when magnesium 
conpound whidi therefore does not include thehalogai is used, 
in middle of manufecturing halogen containing conpound and 
contact reaction it is desirable to do. 

[0029] And magnesium conpound wWch does not possess redu 
ction capability is desirable amongthese, especially halogpn- 
containing magnesium conpound is desirable, furthermore 
magnesium chloride , the alkoxy magnesium chloride and 
allyloxy magaesium diloride are desirable anmg these. 

[0030] At time of manufecturing solid state titanium catalyst co 
nponait [A-1], it can use prrferably electron donor (a). As 
this kind of electron donor (a), esters of alcohols , phenols , 
ketones ,the alddiydes , carboxylic acid, organic acid halide 
and organic add or inorganic acid, ethers, diether,the ac>d 
amides, add anhydride and alkoxysilane or oth^ oxygen 
containing electron donor ; you can list ammonia types , 
amines ,the nitriles , pyridine and isocyanates or otho" 
nitrog^-containing electron donor. 

[0031] More ccmcrete, methanol , ethanol , propanol , butan 
ol , pentanol ,the hexanol , 2- ethylhexanol , octanol , 
dodecanol, octadecyl alcohol , oleyl alcdiol , the benzyl 
alcohol , phenyleth^ alcohol , cum>4 alcohol , isopropyl 
alcohol , isopropyl benzjd alcohol ot other carbon number 1 to 
1 8 alcohols and tridiloro methanol andthe trichlOToethanol 
and trichloro hexanol or otha* carbon nunte 1 to 18 halogpn- 
containing alcohols ; ft is possible to possess phenol , cresol , 
x>4enol , ethyl phenol ,the prop>4 phenol , non>4 phenol , 
cumyl phenol and naphthol or otha: lower allgd group carbon 
number 6 to 20 phenols; acetone, methyiethyl krtCKie , 
meth>4 isobutyl ketone , acetophenone , boizophenone and 
benzoquinone or other carbon number 3 to 15 ketones ; 
acetalddiyde , p-opionaldehyde , octyl aldehyde , 
benzalddiyde , tolualddiyde and naphthaldehyde or other 
carbon number 2 to 15 alddiydes ; methyl formate , methyl 
acetate, ethyl acetate , vinyl acetate , prop>4 acetate , octyl 
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;k RKx^;u. Rse-^i/. i^e^aeik l^K:i-^7 

Kx9^;k ^^^^'J^uK^t^^k ^/nhvex^^/k •> 
^P'N=t-y->*;u;t?:/iJx^;k Sm#i^^f^;k 

#K^^79^;k SatKi/^'n^^i^;k 

ex^;i,, h^KvbKTS^k x^ju5E§Kx5^;k 
T-XKj'^^^I', T-XKx^;b. xh^->SS§Kx 
^;k r-'7^n5'>h>. J-z^ua^^'h^. 

K, eisx^;unjf<oijj^a2-i 8o:t«[si 

X7.t;I.S ; 7M=f')l^ a 'J h\ K>7-f □ ij K, 

~i 5(DK/\7-r K3S: >^;ux— T;k xt;ux— r 
>k -f v:?De;ux-T;k :ff^;i/x-T;k 75;i.x 
— r;k Th7tKP77>, 7=.y— ;k 2/7i:i;u 
x-T;i'3&i:ORg|a2~2 O0x-t;u3S ; K^N.N- 
v;'^JU75K\ Sa§KN,N-i;x^;U75 K, h^b-f 

M-5?j» ^;U7 5 VtldOWCr 5 KS : h 'J > 
75>, h'jX5^;U75>, h'J7g^;U75>. hU'< 

i/i?;u75>, T h7>f^;ux^b>i;75:^)Si:ro7 
£>ffi: 7-bh=.h'j;k 'Oy^h'Jjk hU-hU 
;i/j5:ifa)-h'j;i.S; tf'Ji;>. >?^;ue'Jv>, x^ 

[0 0 3 2] *fc^ttKxXx;Ui: LTtt, TfE-«a 

[003 3] 
[fl;i] 



r3 -c-coor' 

-C-C00R2 



R^ -C-OCORS 
R* -C-OCOR'' 



acetate , cycldiexyl acetate , cthj4 propionate , mAiyi 
butyrate , ethyl valerate , methyl chlOToacetate , ethyl 
dichlOToacetate , methyl methaorjdate , ethyl (rotonate , 
ethjdcycldiexanecatbcB^e, methyl benzoate , ethyi 
benzoate, prq>yl benzoate , benzyl baizoate , octyl benzoate , 
cyclohexjd benzoate , phenyl benzoate , benzjd benzoate , 
methjdtoluate, ethjd toluate , amjitoluate, ethyl 
ethjdbenzoate , nicthyl anisate , eth>d anisate , ethyl 
ethojQ^joizoate .y- butyrolactone , 6- valerolactone , 
coumarin idithalide and eflijd carbonate or odier carbon 
number 2 tol 8 organic acid esters ; ao^ diloride , benzoyl 
chloride, toluojd dilotide and aniso>4 chloride ot other 
carbonnunibCT2tol5acidhalide; nieth>d edier , ethyl ether, 
the isopropjd ether , butji ether , am>4 etha- , 
tetrahydrofuran , anisol and diphenjdether or other carbcm 
numba- 2 to 20 ethos ;the acetic add N, N- dimethylamido , 
benzoic acid N,N-dieth>d amide and toluicacidN,N- 
dimeth>damido or otho-acyl amides ; trimethyl amine , 
triethylamine , tributjd amine ,the tri benzjlamine and 
tetramethjdethylenediamine or other amines; acetonitrile , 
benzonitrile and tri nitrile or other nitriles ; the pyridine , 
methjdpyridine , ethjdpyridine and dimethyi pyridine or odier 
pyridine ; it is possMe toillustrate acetic anhydride , phthalic 
anhydride and benzoic anhydride or other acid anhytfride etc. 



[0032] In addition you can list polybasic carbo^Qdic add ester w 
hidi possesses sMeton vvWdi isdisplayed with bdow-mentioned 
General Fonmula as organic arid ester, as desirableexanple. 

[0033] 

[Oienflcal Fomula 1] 



R" COOR* 
\ / 
C 

/ \ 
R^ C00R2, 



[0 0 3 4] (xc«. RniSft$fciiifasioat^b*mi 



[0034] (h Famula, as for Ri hydrocarbon groiq) of substitute 
dorunsubstituted,asfortheR2, R5 and R6 hydrocarbon 
group of hydrogen oc substituted at unsubstituted, asfor R3 and 
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o, sfsao^m^^-^^. fctjiisc-o-c. CO 

OR. COOH. OH. SO3H. -C-N-C-. NH 



R4, it is a diarcoal hydrogoi group of hydrogai or substituted 
or unsubstituted, theat least one of preferably is hydrocaitxwi 
group of substituted or unsubstituted. h addition R3 and R4 
being connected mutually, it is possible to fomthe ring structure, 
substituent when hydrocarbon group Rl to Rfi is substituted, 
including N, theO and S or other hetaoatran, has for example 
C.0-C,C0OR,000H,OH,the S03H, -C-N-C- and 
NH2 or other basis. ) This kind of^ as polybasic carboxjdic 
add ester, concrete^, you can list aliphatic polycaiboxjdic add 
estCT , the cycloaliphatic pwlycarboxyiic add esta- , aromatic 
polycarboxjdic add ester and hetCTOcyclicringpolycarbojQdic 
add ester etc. 



[0 0 3 5] »*LL^m(*«9tLTli. ^[y'OMn-Zf 
"^Ji. >f-;u-7n>Ki?-('v::f^;k a^^riz^-h 
;i';f?>Ki?n-'s4-*>yk •^i?-:'^'ei?x^;k -rh^t 
KP3'^';uKi?'f v:^pe;k 7^';i'Ki?x^;k 

[0 0 3 6] ^#lrff*H,^^^i:t)/U7^<i/Kx;^.T•>^i: t 
■CI*. ■7^»;bKxx-r;HS^#l*-r -i)Ci:*<T-#.6o $ 

[00 3 7] 
lit 2} 

j^22 fjn+1. . . jf2n r24 

R21-C-0-C ♦ • • C-0-C-R26 

r23 r1 . . . RH r25 



[0035] As desirable embodiment, you can list n-but>4 maleate , 
methylmalonic add diis6but)4 , cyclohexene carbox)4ic add di 
n-hexyl,the dirthji Nadate , diisopropjd tetrahydrophthalate , 
dieth>4 phthalate , diisobutji phthalate , di-n-butyl phthalate , 
di-2-€th)dhe5Qd phthalate andthe 3,4-furan dicarboxjlic add 
dibutyl etc. 

[0036] Espedally, it is possible to illustrate i^thalic add esters 
as desirablepolybasic carboxjdic add ester. FurthermOTe you 
can list ccmpound whidi is displa>«l with thdxlow-^imtioned 
General Fotmula as polyetfaer compound. 

[0037] 

[Chonical Formula 2] 



[0038] (S*. ntt2gn^1 OOSa-efey. 

<liRl~R2n|i^^L-C'<>t*>S)U*KDa^li^liELr| " 

;U-1,3-i?;' h:*^2/ 2,2-5?S/^7a's+i/;u-1, 
3-:?;< h+«>^n/<>, 2,2-fX (>>^7D'N+i/;u/^ 

[0 0 3 9] ±Ea)J:9>5a^-tt#(* (a) lt2mXt 
^^fr/ttJaUSc^ [A-1] (i, «Smi=, ±ie©<):5'ECfc^ 



[0038] (h Formula, n is integsr of 2^i<10, Rl to R26 is 
thesubstituent wiiich possesses elemoit of at least 1 kind wiiidi 
is diosen frranthecarbon , hydrogen , oxygen , halogen , 
nitrogen, sulfiir , the phosjdiorus and boron and silicon, 
q)tional Rl to R26, preferably Rl to R2n coqjerating, 
niE^orm ring other than benzene ring, atom other than carbon 
maybe included in maindiain. ) As desirable enixjdiment, it is 
possible to illustrate 2, 2- diisobut>i-l , 3- dimethoxy propane , 
the 2- isopropyl-2- isq)aityl-l, 3- dimethoxy propane , 2, 2- 
dicyclohocyl-1, 3- dimethoxy propane and 2, 2- bis 
(cyclohexjd meth>d)-l, 3- dimkhoxy propane etc. 

[0039] As descriptim above 2 kinds or nure it can jointly use e 
lectrcHi donor (a). Furthermore as for solid state titanium 
catalyst component [A-1] which is used with this inventiai. 
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[0 0 4 0] C(Dck5^i:i§«:<b^1^3i:Lr(i. AI2O3. 
Si02. B2O3. MgO. CaO. Ti02. ZnO. SnO 
2. BaO. ThO. X^L/>-v?e-;U^>-lf>S^ft& 

[0 0 4 2] c*ib<b^^$ffli>fc@fttt^^j>ftkj«ia 
. 4ffi<D^^Mb'&«8$fflt\«a^^zol^r»ff9$lfr 



[0 0 4 3] (1) T^f:ro>OA{b^fe. ffi^tt-^-tt: (a 
) fcJ:l;Kfb*m5§HE*^e,fi£^)•;gj8[$. ^«l&B<b^1^g 



[0 0 4 4] (2) Ty*vOA{b^^tS^tt^«: (a 

) A^bj£^Sft^:^SI^S<b^iai:|8ftlSi£$-&fc^T 
5^ >fc^«S*»«StS$ii-4*ao 



(3) mm&i^tmm^<f^^iy^Ait^^<Dim^\z. t 

*fctt*«!*afb^ia t fttt£C6 * #T t cfc l^o 



[0 0 4 5] (4) VCf^>^r^Afc^«g. ffi^tt^i* (a 

) . ii^l^<tor(iMirat{b7kmj§«^^t;?§«i:Jia 



[0 0 4 6] (5) -7^f^.i/0i.<b^«g. ^5'><b^«5. 

(a) . «^lCckoTf4jElcK<b*«5Sa* 

v':7A. ^5i>(Dai#$*ifc [A-1] @i*<*^5r>ttSi/S 



when manufacturing, ccmtacting, it is possible to manufecture 
theorganic and inorganic conpound etc which includes silicon , 
phosphoms and aluminuni etc whidiare used as description 
above in addition to conpound, as support oonpoundand 
reaction auxiliary agent etc. 

[0040] As this kind of support conpound, it can use AI2O3 , S 
i02, B203,theMgO, CaO, TiOl, ZnO, Sn02,BaO, 
theThO and styrene-di vinyl benzene polymer other resin 
etc. Among these AI2O3 , Si02 and styraie-di vin>d benzoic 
copolymer are desirable. 

[0041] Solid state titanium catalyst conponoit [A-1] which is u 
sed with this invention, , contacting, ismanufectured titanium 
compound, magnesium conpound and kind of preferably 
electron donor (a) whidi wa-einscribed. 

[0042] Preparation method of solid state titanium catalyst com 

ponent [A-1] which uses these compound is not sonoething 

v^diichespedally is limited, sevoalexanples listing concerning 

when quatarnaiytitaniumccnpoundisused,youexpresssiinply 
below. 

[0043] (1) organometallic conpound and contact reaction dd 
ng solution \\iiidi consists of magnesium compound ,the 
electron donor (a) and hydrocarbon solvent, while after 
precipitating, or precipitatingthe solid, titanium compound and 
contact reaction method which is done. 

[0044] (2) Conplex which consists of magnesium compound a 
nd electron donor (a) method whichthe titanium compound 
after organometallic conpound and contact reaction contact 
reacticm is done. 

(3) h contacted matter ofinorganic support and organomagne 
sium compound, method \\toch titanium conpound thecontact 
reaction is done. In this case, beforehand halogen containing 
oonpoimd, electron donor (a) and/or organometallic 
compound and contact reaction it ispossible to do above- 
moitioned contacted matto*. 

[0045] (4) Magnesium conpound and electron dcHiOT (a), dep 
ending upon in case mediod whidifiirthemaore fimi blend of 
solution and inorganic or organic support ^iiicfa includethe 
hydrocarbon solvent, obtains inorganic or organic support 
where magnesium cmpound is borne, titanium 
compoundcontacts ne?ct 

[0046] (5) Magnesium conpound, titanium conpound and el 
ectron donor (a), depending upon in case thanethod whidi 
obtains [A-1 ] solid state titanium catalyst omponent whwe 
magnesium and titanium arebomefijrdiermore by contact vvith 
solution and inorganic or organic suppat wiiidiinclude 



ISTA's PatOTa(tm), Version 1 .5 (There may be errors in the above translation. ISTA cannot 

be held liable for any detriment from its use. WWW: httpV/www.intlsdenccam Tel:800-430-5727) 



P.13 



hydrocarbcm solvent 



to 0 4 7] (6) T&^it^m^^t&^^f^^i^^Mt^^^ 



(7) ?SttttSia):&Sl7^7>v't?A<b^1«8^/\py>^W 



[0 0 4 8] (8) TJlz^^i^m-^^^^^^i^^Mt^^ 



(9) 7;Uzi+vS^:&T^>v't7Afb^^fccti;aTtt 
4{* (a) A^bJ^ci>S(*^^$>4b^«3i:^gfttSJt-rS 

[0 0 4 9] (10)7;H34^vS#=&7^^^vOA<b^^& 
fc<ti;aTtt#tt: (a) A^bfiE-Sm^WfiS^B^b^^ 



(11)Ty*i/r5A{b^«5i:. a^^tt^tt; (a) t. 



[0 0 5 0] (12)S5uf^6^^L>St^JStta)T^f^.v^A 



[005 1] (13) iM)V'^h>Mzm±m^\Z^ =F9 

(14) (ll)fc^)lMi(12)T*^b*l^RIt^fiE«3lc. 

(a) fccfci;^4r><b^«3*$b«Cfiit$1i--&:& 

[0 0 5 2] (15)-7^^;ro>r5Aib^«3i:^5i><b^4J3i: 
i»5IZCtCTS?^«t^«: (a) tt:. »»UT?S?>*lfc 
@»tt«3^. /Nny>. /NnyMb^1«3fcJ:i;3?§lSet 

ib**0i^-rti*^-e«!ia-r«»:^j£o J&fcccD^jtizfcix 
ri4. T^f:^i/'^7A^b^1^3(D^^^. fc«>iMiT^f:^vo 

A<b^^«3i:S^tt#tt: (a) t A^b35:?>«<b^«3^. 
rii. ^«*B{b^iafe*tM*/\ay>^%^r-f^<b^ 



[0047] (6) Qrg3nornagnesiumccMTpound of liquid state halogen 
-containing titanium conpound and contact reactim method 
>vhich isdone. 

(7) Qrg^nomagnesium conpound of liquid state after halogen c 
ontaining ccHipound and contact reaction, titanium conpound 
themethod >^di contacts. 

[0048] (8) Alkoxy group-containing magnesium conpound hal 
ogen-containing titanium conpound and contact reaction 
method whidi is d(xie. 

(9) Coixplex which consists of alkoxy group-containing magne 
sium conpound and electron donor (a) titanium conpound and 
thecontact reaction method whidiisdone. 

[0049] (10) Conplex which consists of alkoxy group-containin 
g magnesium conpound and electron donor (a) after 
organomctallic conpoundand contact titanium conpound and 
contact reaction method whidiisdone. 

(11) With optional order it contacts with magnesium conpound 
and electron donor (a) andthe titanium conpound and method 
>\iiich reacts. This reaction pretreatment may do each 
conponent with electrm donor (a) mdloc organometallic 
conpound and thdialogen-containing silicon compound or 
other reaction auxiliary agent 

[0050] (12) Reacting with magnesium conpound and liquid stat 
e titanium conpound of liquid state which does notpossess 
reduction capability, under existing of according to need 
electron donor (a), method whichprecipitates magnesium * 
titanium composite of solid state. 

[005 1] (13) In reaction product which is acquired with (12), ti 
tanium conpoimd furthmnore themethod >\iiidi reacts. 

(14) (1 1) Or in reaction product wWdi is acquired with (12), el 
ectron donor (a) and titanium conpoundfurthemiore method 
which reacts. 

[0052] (15) Magnesium corpound and titanium conpound and 
according to need electron donor (a), powdo* fragnmt doing, 
solid state substancewhich it acquires, method whidi is treated 
with any of the halogen , halogen conpound and aromatic 
hydrocarbon. Furthermore regarding to this method, only 
magnesium conpound, or theconplex >\iiidi consists of 
magnesium conpound and electron donor (a) , or may include 
thestq) >\iiich magnesium conpound and titanium conpound 
powder ftagnient is done. In addition afto- powder fra^icnt 
pretreatment it does with reaction auxiliary agqit, ispossible to 
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[0 0 5 3] (16)7y:fsV'^ivib^«3^t»»Lfc^. 9^ 



[0054] (1 7) ±E (1 1 ) - (1 6) T*^ btl -5{b^«3 ^ / \ 
fb^1«5i:(DmftliSii;l^3$. 9^^^><b^«3fccfct;i&Blwrt; 



[005 5] (19):&aiK07^f:r.v':;Al£. 7)l^^^^> 
i^OAfb-&!(a^. ^5rMb^!^fccki;/^/r(iMP>r> 

^wiEfe^b*mfccki;(e^sicjti:TS^-«#i* (a) ts 

[0 0 5 6] (20)T^f:t.vrt7A<b^<^<!:7;Ua+v^5' 
t;/*trliS^tt#«: (a) i: CO) 



[0 0 5 7] (21)S5Ell6$^L?&lxi«tttt®CDT^f:t.v 
*t^"e^$Mb^i^fc*u:ig^SfzfEi:rS^^«#«: (a 



[0058] ::0<fc5^c@(*tt^5^>ttjefci«» [A-1] o 

USSili. 7 0°C- 2 0 0"C. L < 5 0"C 

1 5 O'*C0SgT*fi-t?tli)o C<7)*fc5|-Lr^b*l^) 
B(*tt^^>ttj«J5E» [A-1] li. T^frl^S/r^A 
. /NPy>t><l:i;»*L<tta^tt^i* (a) ^^:&L 

[0 0 5 9] CO@tt*^^$>ttiSnE» [A-1] IrfclNT 
. /\Py>/5^^»> (H^tt) 14. 2-2 00. 

fi. I'-IOO. »*L<I42'-50-efc4Ci:i<il* 

[0 0 6 0] *fc»*L<l4m^et^tt: (a) (J. 3^ 
. (a) /^^r > (^;Uit) 0. 0 1 - 1 



treat next with halogai etc. As reactiOT auxiliary agent, you 
can list org3nonietallic conpound ot halogai-ccmtaining 
silicon cxnpound etc. 

[0053] (16) Powder fiagnrnt after doing magnesium confound, 
titanium conpound and contact * thanethod wiiidi reacts. In 
this case, at time of powder fragment at tin^ of and/or 
contact* reacticHi making use of electron donOT (a) and 
reaction auxiliary agpnt it is good. 

[0054] (17) Conpound which is acquired with above-menti<»ied 
(11) to(16)themBthod whidi is treated with halogen or 
halogenated conpound or aromatic hydrocaxtxm. 

(1 8) Contact reaction produa of metal oxide , organic magnesi 
um and halogoi containing conpound, method whidicontacts 
with titanium conpound and according to need electron donor 
(a). 

[0055] (19) Magnesium salt of organic add, alkoxy magnesiu 
m and ar>doxy magnesium or other magnesium compound, 
method whichreacts with titanium conpound and/or halogpn- 
containing hydrocarbon and according to need electron daior 
(a). 

[0056] (20) Method >\1iidi contacts with magnesium conpoun 
d and hydrocarbon solution and titanium conpound and/or 
electron donor (a)>^di alko?Qr titanium includes at least. In 
this case, according to need and halogen-oxitaining silicon 
conpound or other halogen containing conpound finthermare 
it is possible tocontact. 

[0057] (21) Reacting with magnesium conpound and c»-ganc»ne 
tallic conpound of liquid state state which does notpossess 
reduction capability, precipitating magnesium * metal 
(aluminum) conposite of soUd state, next thetitanium 
conpound and according to need electron donor (a) nsthod 
which reacts. 

[0058] Manufecturing this kind of solid state titanium catalyst c 
onponoit [A-1 ], is done usually with thetempCTature of - 70 
°Cto200X and prefaably-50 Xto 150X. soUd state 
titanium catalyst conponent [A-1] >^ch is acquired in this way, 
contains titanium, the magnesium, halogen and preferably 
electron donor (a). 

[0059] In this solid state titanium catalyst conponait [A-1], h 
alogen / titanium (atomic ratio), is 2 to 200 and preferably 4 to 
90, as for the magnesium/ titanium (atomic ratio), it is desirable 
tobeal tolOOanda preferably2to50. 

[0060] In addition as for preferably electron donor (a), usually, 
electron donor (a)/ titanium (mole ratio), iscontained at ratio 
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' 0 0. »*L<iio. os-soosi^T'^flrsnio c: 

[006 1] «^i>0a46-34O92^. t#^^ra53-46799^. ^ 

^i^ra6o-3323-^. *#^i^Ba63-54289^. ^mm-imoA^^ 

t#B§¥1-261407^. *#^i>ra47-41676^. t#i]^ra47-46269 
^^ *#l^ra48-19794^. *#Mra60-262803^. *$Sgra59- 

147004^. t#ig0a59-i499n-^. t#Bg¥i-20i3O8^. 

0861- 151211^. t#gBra53-58495-^. *#B3H853-87990-^. 
f#B8BB59-206413^. ^688858-206613^. *#BIBa58-125 
706^. 4^^0863-68606-^. *#g80a63-698O6^. *#B80B6 
0-81210-^. *#BB0B61-4O3O6^. t#Bfl0B51-281189^. 
BBBB50-126590^. ^680851-92885-^. 4*^0857-45244^ 
. 4#^i>0B57-26613^. ^'a>0a6 1-5483-^. 4*180856-811-^ 
. 4*^x^0860-37804^. 4*^x^0859-50246-^. 4*680858-830 
06^. 4*680848-16986^. ^680849-65999^. 4*680849 
-86482^. 4*^^0856-39767-^. ^4^0856-32322^. ^^68 
0855-29591^. 4*680853-1 46292-t. 4*680857-63310^. 
4*68^57-63311^. ^880857-63312-^. 4*680862-27320 
6^. 4*880863-69804^. ^880861-21109^. 4*880863- 
264607^. 4*680860-23404-^. 4*680860-44507^. 4*68 
0860-158204^. 4*880861-55104-^. 4*68082-28201-^. 
»6B0B58-19621O#. ^680864-54005^. ^680859-1499 
05^. 4*680861-145206^. 4*680863-302^. ^680863- 
225605^. ^680864-69610-^. 4*882^1-168707^. 4*68 

0862- 104810^. ^880862-104811-^. 4*880862-104812^ 
. 4*B80862-1O4813-^«:i:o 



of 0.01 to 100 and preferably 0.05 to 50. Concerning 
preparation method of this kind of solid state titanium catal)^t 
conponoit [A-1], details are stated inthe kind of disclosure 
^ch is illustrated below forexanple. 

[0061] Japan Examined Patait Publication Sho 46-34092 num 
ber, Japan Examined Patoit Publicatim Sho 5 3- 46799 
number, Japan Examined Patent Publication Sho 60-3323 
number, Jdpsn Examined Patoit Publication Sho 6 3- 54289 
number, Japan Unexamined Patent Publication Hei 1-261404 
number, Ja^xm Unexamined Patait Publication Hd 1-261407 
number, Japan Examined Patent Publication Sho 47-41676 
number, Japan Examined Patent Publication Sho 47-46269 
number, Japan Examined Patent Publication Sho 48-19794 
numbo:, Japan Unexamined Patent Publication Showa 60- 
262803 numbCT, Japan Unexamined Patent Publication Showa 
59-147004 number, Japan Unexamined Patmt Pubhcation 
Showa 59-14991 1 number, Japan Unexamined Patait 
Publication Hei 1-201308 number, Japan Unexamined Patent 
Publication Showa 6 1- 15121 1 number, Jspan Unexamined 
Patent Publication Showa 5 3- 58495 numba, Japan 
Unexamined Patent Publication Showa 5 3- 87990 number, 
Japan Unexamined Patent Publication Showa 59-206413 
number, Japan Unexamined Patent Publication Showa 58- 
206613 number, Japan Unexamined Patent Publicaticm Showa 
58-125706 numba, Jq>an Unexamined Patent Publication 
Showa63-68606nund)er, Japan Unexamined Patent 
Publicatim Showa 6 3- 69806 number, Jepin Unexamined 
Patent PublicatiOTi Showa 60-81210 number, Japan 
Unexamined Patent Publication Showa 61- 40306 number, 
Japan Unexamined Patent Publication Showa 5 1- 281 189 
number, Japan Unexamined Patent Publication Showa 50- 
126590 number, Japan Unexamined Patent Publication Showa 

5 1- 92885 number, Jspan Examined Patent Publicatim Sho 

57- 45244 number, J^jan Examined Patent PublicatiOTi Sho 57- 
26613 number, Japan Examined Patent Publication Sho 6 1- 
5483 numba, Japan Unexamined Patent Publication Showa 56- 
81 1 numba, Jspan Examined Patait Publicatim Sho 60- 
37804 numba, Japan Examined Patent Publication Sho 59- 
50246 nuraba, Japan Unexamined Patent PubUcadm Showa 

58- 83006 nuniba, Japan Unexamined Patait Publication 
Showa 48-16986 numba, Japan Unexamined Patent 
Publication Showa 49-65999 numba, Japan Unexamined 
Patait Publication Showa 49-«6482 numba, Japan Examined 
Patent Publication Sho 56-39767 nuniba, Japan Examined 
Patent Publication Sho 56-32322 numba, Japan Unexamined 
Patent Publication Showa 55-29591 numba, Jdpm 
Unexamined Patent Publication Showa 5 3- 146292 numba, 
Japan Unexamined Patent Publication Showa 57-63 31 0 
numba, Japan Unexamined Patent Publication Showa 57-63 

3 1 1 nuniba, J^Mi Unexamined Patait Publication Showa 57- 
63 31 2 numba, Japan Unexamined Patait Publication Showa 

6 2- 273206 numba, Japan Unexamined Patent Publication 
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[0 0 6 2] &.±i&mf&'A [A-1] lCOL^T^i. ^^^it 
» [A-l] tLX±t&(D^^>it^^\ztSl^X. 

l>JlZ^-r^l^^ /\37Iirt7A. M>V^A. -T^Z^^ ^ 



[0 0 6 3] *%BJTMi. [A] m^^mit^^fAiif& 
LX. StSE^A^acO [A-2] =ffi^b^$>36tta^»^fflL^ 



[0 0 6 4] [A-2] H^fc^^'l^^ttjeiJS^iiLTIi. 

[0 0 6 5] COcfc^^? [A-2] =Jg{b^5'>3^.ffllJKl«» 

♦$680364-38409-^. ♦#§80856-34711^. ♦#680361-28790 
4^. ^680363-75007^. ^680363-83106^. ♦#680359- 
13630^. ♦#680363-108008^. ^680363-27508^. ^68 
0357-70110^. ^680358-21 9207-^. ♦#68^1-144405^. 
♦#68^1-29201 1-^. ♦#88^1-29201 l^)fet% 



Showa 6 3- 69804 number, Japan Unexamined Patent 
Publicatim Showa 61-21109 number, Japan Unexamined 
Patait Publication Showa 6 3- 264607 number, Japan 
Unexamined Patait Publication Showa 60-23404 number, 
Japan Unexamined Patent Publication Showa 60-44507 number, 
Japan Unexamined Patent Publication Showa 60-158204 
number, Japan Unexamined Patait Publication Showa 6 1- 
55 1 04 nunier, Japan Unexamined Patent Publication Showa 2- 
28201 number, Japan Unexamined Patent Publication Showa 58- 
1 962 1 0 number, Japan Unexamined Patent PubUcation Showa 
6 4- 54005 number, Japan Unexamined Patoit Publication 
Showa 59-149905 number, Jq>an Unexamined Patent 
Publication Showa 6 1- 145206 number, Japan Unexamined 
Patent Publication Showa 6 3- 302 number, Japan Unexamined 
Patent Publication Showa 6 3- 225605 number, Japan 
Unexamined Patent Publication Showa 6 4- 69610 number, 
Japan Unexamined Patait Publication Hei 1 - 1 68707 number, 
Japan Unexamined Patoit Publication Showa 6 2- 104810 
nunibCT, J^jan Unexamined Patent Publication Showa 6 2- 
10481 1 number, Jspan Unexamined Patent Publicaticxi Showa 6 
2- 104812 numbCT and Jqxm Unexamined Patmt Publication 
Showa 6 2- 104813 number etc. 

[0062] You explained concerning or more catalyst conpcHieit 
[A-l], concerning exanplewhich uses titanium conpound, but 
with this inventicxi replacing titanium to thezirconium , 
hafiiium, vanadium, niobium, tantalum or chromium in 
theabovennentioned titanium compound as catalyst conponent 
[A-l], it is possible also to illustrate. 

[0063] With this invention, it is possible also to use [A-2] titan 
ium trichloride-based catalyst conponoit of prior public 
knowledge,as otha- one exanple of soUd state titanium catalyst 
conponent which is listed as [A] transition metal compound 
catalyst conpcxioit. 

[0064] [A-2] As titanium trichloride-based catalyst conponent, 
it is possible to illustrate titanium tridiloride which ismoitioned 
earlier. In additicm this kind of titanium trichloride, can with 
aforementioned electron donor (a) and/or quatemaiy titanium 
compound, orthese and also use aft^ contacting. 

[0065] Concerning prqwration method of this kind of [A-2] ti 
tanium tridiloride-based catalyst conponent, details are statedin 
kind of disclosure wWch is illustrated below for exanple . 
Japan Unexamined Patoit Publication Showa 6 3- 17274 
number, Japan Unexamined Patoit Publication Showa 64- 
38409 nun±>CT, Japan Unexamined Patent PubUcatiaa Showa 
56-347 1 1 numbCT, J^jan Unexamined Patent Publication 
Showa 6 1- 287904 number, Japan Unexamined Patait 
Publication Showa 6 3- 75007 number, J^jan Unexamined 
Patent Publication Showa 6 3- 8 3 1 06 numba, Japan 
Unexamined Patent PubUcation Showa 59-13630 nuniber, 
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[00 6 6] [k-2] =igit^^>JkfAtS.f&'AtLXit. 

fcC(D«k^fe=i£<b^^^>li. la^OS^tt^tt (a) 
fcitf/^fcttiafiicD^^Xb^atiitiiz. fcSiMi 



[0 0 6 7] $bl::*«58T*li. [A] S^^Sfb^l^g 
ttSKfiE»i:LT. [A-3] :^^a±:yit^^^mi^i>Zt 
*iT*#*p [A-3] y4ia-tr><b^«gt LTai*Wlz(j. 



[0068] ML^ 

[^^^ MliZr. Ti. Hf. V. Nb. Tafccfct;CrA^ 

2(Z)St<b*ig«. t;U3^5/S. TU-p+vS. hU 
7;u^;uvu;u«> SO3RS (fct£LRl4/\ny>^ft1 
(Dg}SiS^^LTl^Ttcfcl>Kmai -8<DK<b7Km« 
) . /\ay>JS^^$fcli7Kl^lS^^T*fcy. xiSgi^^S 

9^;uv^p^>5rvxx;i,s, i/>^;Uv^7PK>^ii; 
X-;US, h'J>f^;Ui/^7P/<>$r$;x-;uS. tH^ 
p^^;ut/^7P/<i/^i;xx;uS, ^;Uv^pK 
>^ivxx;us. X9^;uv^7p/<>4ri;xx;us. 
;ux5^;u5/^7n/<>$S/xr.;uS, I^'p e;uS/^7 pk> 
$vxx;us, >^;u:/pe;uv^7P/<>^i:?xx;us 

^^d'i^x-jua. '^4^5/;^i/<7P/<>^^;xxJ^a^i: 

i:(D7;U^;uaft P^:/5J vxxju£fe^,Lx(i-< > 
•rx;us. 4,5,6,7-xK7t KP-r>xx;uS. 

/\p y >JS^. h 'J 7;u+;uv 'J -rraftStiT 



Japan Unexamined Patait Publication Showa 6 3- 108008 
number, Japan Unexamined Patent Publication Showa 6 3- 
27508 numbo-, J^)an Unexamined Patent Publicatim Showa 
57-70 1 10 number, Japan Unexamined Patent Publicaticxi 
Showa 58-2 1 9207 numba, J^>an Unexamined Patait 
Publication Hei 1- 144405 number, Japan Unexamined Patent 
Publication Hei 1 - 29201 1 number and J^pan Unexamined 
Patent Publication Hei 1- 29201 1 number etc. 

[0066] [A-2] As titanium trichloride-based catalyst conpoient, 
you can list titanium trichloride concretely. As this titanium 
tridiloride, for exanple titanium tetrachloride, cmtacting with 
hydrogen and HKtal magnesium , the metal aluminum , metallic 
titanium or other metal or organomagnesium conpound , 
OTgano-aluminum compound and organozincconpoundor 
other organometallic conpound, reducing, itcan use titanium 
tridiloride wiiidi is acquired desirably. In addition this kind of 
titanium tridiloride, with titanium compound of 
aforen^ntionedcan electron donor (a) and/or tetiavalent, or 
these and also use after omtacting. 

[0067] Furthamare with this inventim, it is possible also to use 
[A-3] metallocaie conpound,as [A] transition metal 
conpound catalyst component. As [A-3] metallocene 
conpound concretely, you can list compound vAddi is shown 
withthe below-maitioned General FOTraula. 

[0068] MLx 

It is possible to illustrate for exanple cyclopentadienyl group , 
methyl cyclopentadienyl group , dimeth>d cyclopentadioiyl 
group , the trimethjd cyclopentadienyl group , tetramethyl 
cyclopentadienyl group , pentamdhyl cyclopaitadienyl group , 
eth>4 cyclopentadienyl group , methylethyl cyclcpentadienyl 
group, propyl cyclopentadienyl group , the methylpropyl 
cyclopentadien>4 group , but>d cyclopentadiai>i group , 
meth>d but>4 cyclopentadienyl group , hexyl cyclqjentadienyl 
group or other alkyl substituted cyclcpaitadienyi group or 
indenjd group , 4,5,6,7- tetrahydroinden>l group and fluorenyi 
group etc asthe lig^nd wiiidi possesses [tiside of Fomiula, As 
for M Zr, Ti, Hf, is a transition metal whidi is chosen from 
group which ccmsists of theV, Mb, Ta and Q, L is ligmdvsdiidi 
coordination is done in transition metal, L of at least one is 
theligand whidi possesses cyclopeiitadien>1 skeleton, L other 
than ligand wWchpossesses cyclopentadien>l skeleton, carbon 
nuniba" 1 to 12 hydrocarbon group , alkoxy group , aryloxy 
group , trialkjd sil>4 group andthe S03 R group (However as 
for R halogen or other (pticMially substituted caibon number 1 
to 8 hydrocarbon group ), is halogen atom or hydrogen atom, x 
is atomic valency of transition metal. ] cyclopaitadienyl 
skeleton. As for these groups, optionally substitutable with 
such as halogqn atom and trialkyl silyl group . 
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; [0 0 9 9] Z*ih>(Di&^^m\zR^'ti)iiiSL^<D^V 



[0 0 7 0] v^7a/<>$ri;x-;ut^S^:t'r'5BEa^ 

S^SifA^^ffbti. cty^ftWlcit. 7;i.+;uStUT 
14. xf^;u», :fQif;us. -fV3fPtf;bS 

. ::^^;uSnj:i:A<«iJ^$ti. □7;u+;uSi: LTli 

[007 1] *fc7;i^a+vSt LT(4. > h+vS. 
Lr(4. -7*:;*. i&m. S^*. 30*<i:ifA<«fl*$*i-S 



[0 0 7 2] S03RT'g$^x4BE{i^i:LTI4. p- h^U 
PK>^v?xx;U't*&$:&-rSiEt4^^^t; [A-3] 



[0 0 7 3] R2kR3,R^„R5„M 

Xx;b#ft$:St- «>S (iEfi^) T-feU. r3. R4fcj: 
t;R5|4i/^7p/<>^i5?xx;ue-ft^^-r-&S. 7)\.^)i^ 
i>^7P7;u^;uS. 7'J-;us. 7^;u4^/uS. 7 
;up4-vS. 7g-p+vS. h'J7;u+;uvu;us. 
SO3RS. /Nay>ll^*fc(*7KmiS^-T*fcy. k(4i 

]U±06ar-fey. k+ l +m+n=4T*feSo ) 
BJT*l4±Ie-^aalc33l^T. R?, r3^ R^t^i:lfR^<D 
o%'>3Ei:< i:4,2fl-r«i:*>*>R?fccfci;R34<5/^7n><> 
^ i/xxyu'g-^s^^-f (BBta^^) -efc^>^P-tr> 

x-;u#tts:&-r5*f4x^u:y, :^peb>3tifa>7 



[0069] In ligand whidi coordinaticHi is done, alkyl substituted c 
yclopentadienjd group especially isdesirable in these transition 
metal. Whai 2 or more it includes group ^ereccMrpound 
which isdisplayed with above-menticHied General Fomiula [I] has 
cyclopentadien>d skeleton, groupwhidi possesses 
cyclopentadien>l skeleton of 2 amcmg those maybe connected, 
throu^ ethylene, propjdene or otha- alkyloie group , 
isopropyiidene , biphenyl meth>4aie or other substituted 
alkylene group , silyiene group or dimeth>4 silylene group , the 
biphenyl silylene group and methylphai^ silylene group or 
other substituted siljdene group etc. 

[0070] As description below you can list thing concretely as liga 
nd Lother than ligand whidi possesses cyclopentadienyi 
. skeleton. As carbon number 1 to 12 hydrocarbon group. You 
can list alk>l group , cycloalkji group , dryl group and 
aralkyl group etc, the more concretely, meth>4 group , ethyl 
group , propjd group , isoprq)yi group andthe butyl group 
etc are illustrated as alkyl group, q^lopentjd group and 
cyclohexyl group etc are illustrated as cycloallQd group, 
phenyl group and tol>4 group etc ardllustrated as aryl group, 
benzyl group and neophjd group etc are illustratedas arallqd 
group. 

[0071] M addition methoxy group , ethoxy group and butox 
y group etc are illustrated asthe alkoxy group, phenoxy group 
etc is illustrated as aiylo^Q' group, fluorine , the chlorine , 
bromine and iodine etc are illustrated as halogen. 

[0072] p- toluene sulfonate group, methane sulfaiate group a 
nd trifluoromethane sulfonate group etc are illustrated as 
ligandwhidi is displayed with SO3 R. [A-3] metallocene 
compound whidi includes ligand which possesses this kind 
ofcyclopentadienji skeleton, whai atomic valency of for 
exanple transition netal is 4, is shownmare concretely with 
below-moitioned formula. 

[0073] R2 kR3 1 R4 mRs nM 

With (In Formula, M is above-mentioned transition mstal, R2 
is thegroup (ligand) wiiich possesses cy:lopentadien>i skeleton, 
R3 and R4 and R5 are thegroup , alkjd group, cycloalkyl group , 
aiyl group, aralkjd group , alkoxy group, the arjdoxy group, 
triallgd silyl group , S03 R group and halogen atom or 
hydrogen atomwWdi possess cyclopentadienyi skeleton, thek 
is integer of 1 Qrnx)re,isk + l + m-Hn=4. ) this invention it 
can use metallocoie compound vMoh is a group (lig3nd) wdio-e 
theinside at least two namely R2 and R3 of R2, R3andR4and 
R5has c>clopentadien>d skeleton in above-mentioned General 
Fomiula, desirably, group wdiich possesses these 
cyclopentadienyi skeleton may be connected througji 
theethylene, propjdene or other all^ene group , 
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T^JU+^US. 7iU3+i/S. 7U-a+i/S. hU7 
;u*;i/i/U;uS. SO3R. y\ay>IS?-^fcl3:*^IIiF 



isoprop>didene , biphenyi methylene or otho- substituted 
allqdene group , silylene group or dimethyl sil>4ene , the 
biphenyi sil>4ene and mdhylphenyl sil>4ene group or other 
substituted sil)iene group etc. In addition R4 and R5 is group , 
alkyl group , cycloalkyl group , aryi group ,the aralkyl group , 
alkoxy group, aryloxy group, triall^ silyi group , SOsRand 
halogpn atom or hydrogen atomwtodi possess Qclopentadienyi 
skeleton. 



[0 0 7 4] UTiz^ Mi^v^Un-OixTfe^iifJ^ll 

(>f>x-;u) ^^^^bv^U^-'t^A^/^^PU h\ x^ 
L/>ex (>f>Tx;u) v;H3xOAifx (j»t^>x;u 
7tx:^h) . x^L/>ex (>r>T--/u) v;n3X'i7Aif 
X {p-h;ux>x;u*:M-) . x^uvdx 
;u) i/^un-'t^Atfx (h'J7;^*p^^^>x;^7^>■^h 

) x^U>ex KP-f >xx;u) 

S/;uzi-'t7Av^7a«j S\ -<v:?Pe'Jx> (v^7PK 
vxx;u-:7;u:!l-L/x;u) v;n>xOAv<7 a 'J K. 
-fv:^PtfUT> (i/^P'O^i/Xxju-y^jUv^P 
/<>^ivx-;u) v;nixrt7Av^p'J h\ v^5";uv 
gu>tfX (vC7P^>^^ vxzi;u) v;uzixOixv^7 
PUh\ U>fX (y^^US/^P'O^^^ 

x-;i.) i/;ui3X't7ixv^7PU K. v>^;uv'J 
X (i;>^;ut/^7PK>^ vxi^;u) v;bzj -OAv^; 
P»JK. vy^;UvUU>t:X {h'J>^^Ut'<?P'^> 
$rvx-;u) vJH3xrt7Av^7Dg v-;«^;Uv'JU 
>tfx U>xx;u) v?jUzixOAi?^7PU K. i^/^ 
;Wv'JU>fX (-f>xx;u) 5;;u=ixH7Afx (h'J 
•7;u:*-p>^'>x;u7t-x:M-) . ^:>^^Ji/v'j uvtfx ( 

4.5.6.7-T h^t KP-f >Tr-;U) i;jl/3X'l7Av^7 P 

U h\ v/^;uv'Ju> {v^7PK>^i/xx;u-7;u^ 
Ux;u) i/;uaxOAi;^7P'J h\ i^:?xx;Uv'J b> 

ex (-otxju) i;;u=ixOAv^7P«j h\ >5^;u:7 

xx;UviJU>t:X (-f>^x;u) i;;ua - 't^Ai?^? P 
U h\ fx (i/^;□'<>^i/x-;^) i;;uzix't7Av^7 
PUK. ex (i/^P^V^' vx-;u) v;U3-0Av 
:?PSK. ex (^y^Q^y^V:L-M ;t5^;Uv;UP 

x';7A^y^;p»j ex (v^p^>5'2^xxju) x 

9^;Ui;;Hj-';;A^/^7P'J K. ex (v^7P^>^v 
xx;u) S/<7P/v+v;Uv;Uax'5A^y ^PU h\ e 
X (v'^P^V^ vxx;u) 7xx;ui/;Uaxr>A^y 
^7pgh\ ex (5/i7P/<>^?i/xx;u) K>i;;ui/;u 



[0074] Below, concrete cortpound is iUustrated concerning tran 
sition mstal conpound where Mis zirconium bis(indenyl) 
zirconium dichloride, bis (indenjd) zirconium dibromide, bis 
(indenyl) zirconium bis (p- toluene sulfonate), bis (4,5,6,7- 
tetrahydroindaiyl) zirconium dichloride, bis (fluorenjd) 
zirconium dichloride, ethjdene bis (indai>4) zirconium 
dichloride , ethylene bis (indoiyl) zirconium dibronide , 
ethylene bis (indoiyl) dimethyl zirconium , ethylene bis 
(indenyl) diphenylziicmium, ethylene bis (indenyl) methjd 
zirconium monochloride, ethylene bis (indaiyl) zirconium bis 
(msthane sulfonate), ethylene bis (indenyl) zirconium bis (p- 
toluene sulfonate), ethylaie bis (indoiyl) zirconium bis 
(trifluortmethane sulfmate), efliylaie bis (4,5,6,7- 
tetrahydroindenyl) zirconium didiloride, isopropylidene 
(cyclopentadioiyl- fluorenyi) zirconium dichlOTide , 
isopropylidene (cyclq)entadiaiyl- methyl cyclopaitadiaiyl) 
zirconium dichloride , dimeth^a silyloie bis (c>clopentadienyl) 
zirconium dichloride , dimethyl silylene bis (methyl 
cyclopentadienyl) zircOTium dichloride , dimethyl silylene bis 
(dimethyl cyclopentadienjd) zirconium dichloride, dimethyl 
silylene bis (trinxthyl cyclopentadien>d) zirconium dichloride , 
din^yl silylene bis (inden>4) zirconium didiloride , dimethyl 
silylene bis (indenyl) zirconium bis (trifluoronxthane sulfonate), 
din^thyl silylene bis (4,5,6,7- tetrahydroindenyl) arconium 
dichloride , din^thyl silylene (cyclopentadienyl- fluoraiyl) 
zirconium dichloride , biphaiyl silylene bis (indenyl) zirconium 
dichloride , msthylphenjd sil>daie bis (indaijd) ziromium 
dichlOTide , bis (cyclopentadienyl) zirconium didiloride , bis 
((^lopentadienyl)zirconiiimdibromide, bis 
(cyclopentadienyl) msthyl zirconium monochloride , bis 
(cyclopentadienyl) ethyl zirconium monodiloride, bis 
(cyclopentadienyl) cyclohexyl zirconium monodiloride , bis 
(cyclopentadiaiyl) phenyl zirconium monodiloride, bis 
(cyclopentadienyl) benzyl zirconium monodiloride , bis 
(cyclopentadien>i) zirconium monochloride mono hydride , bis 
(cyclopentadioiyl) methyl zirconium mono hydride , bis 
(cyclopentadiaiyl) dimethyl zirconium , bis (cyclopoitadienyl) 
diphenjd zirconium , bis (cyclopentadiaiyl) dibenzyl zirconium , 
bis (c>clopentadien)d) zirconium methoxy diloride , bis 
(cyclopentadienyl) zirconium ethoxy chloride , bis 
(cyclopentadienyl) zirconium bis (methane sulfonate), bis 
(q^lopentadienyl) ziroHiium bis (p- toluene sulfonate), bis 
(q^lopentadienyl) zirccxiiumbis (trifluoromEthane sulfonate), 
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OA. fx (v^Q^>$r vxx;u) v37xx;L/v;U3 

=J-OA. ex (v^7n/<>^>::;xx;u) 

3X0AXh4^i/^^aiJ K. fx (i/^7D/<>$ri/xx 
;u) v;U3xOAfx (^^>x;U7t-v:^h) . fx (v 
/7P/<>^i;xx;u) v;uaxOixfx (p-h;ux>x 
;U7k:hh) . fx (i^^n^^^vzL-M i}ji.z2=,^ 
Afx (hy:7;U7hPp'^r>x;u7tx-^h) . fx (y^ 
;t/v^7Q/<>$S/Xx;i.) v;H3xr5Av^7P u h\ f 
X (i/y^;ui/^nK>^j2;xx;u) v^uax^t^Av-i? 

□ Uh\ fx {i}/^jli^^nK:^9Vx-M v;nj 
xOAx h+i/^7a g h\ fx (v>^jUv<7a/<>^ 
5/Xx;u) v^UaxOAf X ( h 'J :7;UyfQ> $r >x;U 
?t^^h) . fx (x^;u2/<;pK>$i;xx;u) 
xOA^/^7pgh\ fx (;<^;Ux^;Uv^7P^>5ri/ 
xx;u) ^/;Upx':7Av^7P»J h\ fx Ci^PfyUvi? 
P^>$i?xx;b) i?;UPX«t7Ai;^;pij K. fx (j< 
5^;u:?pf;ui/^7p/<>5ri;xx;u) v^uaxr^^Ai^^ 
pyh\ fx (:?^;uv^7P^>^i*:;xx;u) i:;;up- 
'l^A^^^rpij K. ex (y^;u^^;ui/^;p/<>$s;x 
x;i.) v;uaxri7A^;^7PU h\ fx 
/7P/<>$ii;xx;u) v;upxOAfx (^^i>x;U7fx 

. fx (h'j>9^;ui/^7PK>$i:;xx;u) S/^u 

□ xOAv^P'JK> fx (x h7>^^Ui/^7P/<>^ 
vxx;u) 'y;H3xOixv^7P'j h\ fx 
jUi/C^uKzy^iyji-M v;H3xOAi>^7P'j h\ f 
X (^4^v;i/v^7PK>^ii?xx;u) i;;uaxH;Ai/i7 
p»Jh\ fx (h'J>^;i/v'j;uvi;pK>5t5;xx;u 
) i;;upxOAv^;p«J Ko 

[0 0 7 5] 35:j3±ia««J5^(zfcUT. i/^7P/<i/$v;x 
x;ug|ox«SM*tt1.2-*>c}:r;i,3-ifJft«:^#^. 

. :?^;U35:ifa)7^b+;uSl4. n-. i-. sec-. tert-JSi: 



[007 6] *fc±IB(Dcfc535:i?;U=lxOAfc$1^lCfc 
A. x:t:?. ^^>^;USfc(4i7PA|zStftifcfc^Sl* 

[0 0 7 7] Ctlb<D^t^«^l^maT*fflL^rtJ:l^L. 

^>lM±/\py>^b^)^{b*^lz#»?LTfflt^Tt,cfcL^o * 

«BSr*(i. >^»P-tr>ib^fe [A-3] t LT. *it>(D&ll 
)S^*<v;Upxit7AT*fcy. '>?S<i:t2fi0v^7P^ 
>5 vXx;u#*S^#t;iB(4?-^^-r4i?;Upy -bvfc 



bis (meth>1 cyclopentadiai>1) ziixxjnium dichlcdde , bis 
(dimethyl cyclopentadien>4)zirc<mium<lidilOT^ bis 
(dimethyl cyclopentadienyl) zircmiumethoxy diloride , bis 
(dimethyl cyclopentadienyd) zirconium bis (trifluoromethane 
sulfonate), bis (ethyl c>clopentadien>d) ziromiumdidilOTide , 
bis (methylethyl cyclopentaidien>i) zirconium dichloride , bis 
(propyl cyclopOTtadien>i) zirconium dichloride, bis 
(methylpropylc>clopentadien>d)zircOTiumdidiloride, bis 
(butyl cyclopentadien>d) zirconium didiloride , bis (meth>d 
butyl cyclopentadien>4) zirconium didiloride , bis (methyl butyl 
cyclopentadiaiji) zirconium bis (methane sulfonate), bis 
(trimEthylc>clopaitadienyl) zirconium dichloride, bis 
(tetramethjd cyclopentadienyl) zirconium didiloride, bis 
(pentamethyl cyclopentadienyl) zirconium dichloride , bis 
(hex)4 cyclopentadienyl) zirconium dichloride and bis 
(trimeth>isil)d cyclcpentadienjd) zirconium dichloride . 



[0075] Furthemiore as for disubstituted conpound of cyclopoi 
tadienyl ring including 1 , 2- and thel, 3- substituted compound, 
as for trisubstituted conpound it includes 1,2, 3- and 1,2, 4- 
substituted conpound at thetime of above^nentioned 
illustrating, in addition prpRd and butyl or otha* alkyl group, 
include n-, i-,thes-and t- or other israner. 

[0076] In addition substitution also to use conpound whidi is o 
btained it ispossible ziFconium, to titanium , hafiiium , 
vanadium , niobium , the tantalum or diromium as description 
above in zirconium conpound. 

[0077] It is possible to use these conpound with alone it is possi 
ble to useand, combining 2 kinds or more. In addition diluting 
in hydrocarbon or halogpnated hydrocarbon, it is possible to use. 
With this invention, metal atom of center is zirconium as 
metallocene conpound [A-3], itcan use zirconocene conpound 
whidi possesses ligand whidi includes cyclopentadienjd 
skeletonof at least two desirably. 
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[0 0 7 8] COcfc^tP [A-3] y^a-feXb^acDWa 

ai*<I^e^^irt^^)o »#B8bb63-6ioio^. t#gBHB63-i52 

608^. **BBffl63-264606^. 1*880363-280703^. ♦^MUS 
64-6003^. »#B8^1-95110^. *$&8¥3-62806-^. ^mW- 
1-259004^. t#g8Bg64-45406^. f#BBBB60-106808^. 1# 
B8«60-137911^. ^^8358-19309^. 4$BaBS60-35006^ 
. ♦#BBra60-35007^. ^#^0861-296008-^. *#^^i>a63- 
501369^. *#MBa61-221207^. $#^8362-1 21 707^. 
BBB363-66206^. tlB8¥2-22307-^. *#BB^2-1 73110^. 
^BB5P2-302410^. 4#Ba¥1 -129003^. *#BB2F1-210404 
^. f$g8¥3-66710^. t#Ba0B3-7O71O^. 1#BI¥1-2072 
48^. t#BaBB63-222177^. *#BBBB63-222178^. ^Mm 
63-222179^. ^Ba¥ 1-1 2407^. *#BB¥1-301704^. 
M^I-319489^. ^mW-Z-mn^. ^#gBH361-264010-^ 
. *#ga¥1-275609^. ^688363-251405^. l#&88364-74 
202-^. ^B8¥2-41303^. f*B8¥2-131488^. *#BB¥3- 
56508-^. »BB¥3-70708^. ^g8¥3-70709^35:t% 



[0078] Concerning prqxiration method of this kind of [A-3] m 
etallocene conpound, details are statedin disclosure ^vhich is 
illustrated below for exanple . Japan Unexamined Patent 
Publication Showa 6 3- 61010 numbo-, Japan Unexamined 
Patent Publication Showa 6 3- 152608 numbo-, Jzpan 
Unexamined Patent Publicatiai Showa 6 3- 264606 nunl)er, 
Japan Unexamined Patent Publication Showa 6 3- 280703 
number, Japan Unexamined Patent Publication Showa 6 4- 
6003 number, Japan Unexamined Patent PublicatiOTi Hei 1-95 
110 number, Japan Unexamined Patent Publication Hd 3- 
62806 number, Jqm Unexamined Patent Publication Hei 1- 
259004 numbo", Japan Unexamined Patait Publication Showa 
6 4- 45406 numbCT, J^ian Unexamined Patent Publication 
Showa 60-106808 nuniber, J^^an Unexamined Patent 
Publication Showa 60-13791 1 number, Japan Unexamined 
Patent Publication Showa 58-1 9309 nun±)er, Jq>an 
Unexamined Patait PubUcation Showa 60-35006 nunte, 
Japan Unexamined Patent Publication Showa 60*35007 number, 
J^wn Unexamined Patent Publication Showa 61- 296008 
number. Patent public Table 6 3- 501369 number, Japm 
Unexamined Patent Publication Showa 6 1- 221207 number, 
Japan Unexamined Patait Publication Showa 6 2- 12 1707 
number, Jqian Unexamined Patent Publication Showa 63- 
66206 nunte, Japan Unexamined Patent Publication Hei 2- 
22307 number, Japan Unexamined Patent Publication Hei 2- 
17 31 10 number, Japan Unexamined Patoit Publication Hei 2- 
302410 number, Japan Unexamined Patent Publicaticm Hei 1- 
129003 number, Japan Unexamined Patent Publication Ifci 1- 
210404 number, J^>an Unexamined Patent Publication Hei 3- 
66710 numbCT, J^)an Unexamined Patent Publication Showa 3- 
707 1 0 numbCT, Japan Unexamined Patent PubUcation Hei 1 - 
207248 numbCT, Japan Unexamined Patent Publicatiai Showa 
6 3- 222177 numbCT, Japan Unexamined Patent Publication 
Showa 6 3- 222178 nunibCT, Japan Unexamined Patent 
Publication Showa 6 3- 222179 nunibCT, J^>an Unexamined 
Patent PubUcation Hei 1- 12407 numbCT, Jqm Unexamined 
Patent PubUcation Hei 1-301704 numbCT, Jqxin Unexamined 
Patent PubUcatiai Hei 1-31 9489 numbCT, Japan Unexamined 
Patent PubUcation Hd 3- 74412 numbCT, Japan Unexamined 
Patent PubUcatim Showa 6 1- 264010 numbCT, Japan 
Unocamined Patent PubUcation Hd 1 - 275609 numbCT, Japan 
Unexamined Patent PubUcation Showa 6 3- 25 1405 numbCT, 
Jaqian Unexamined Patent PubUcation Showa 6 4- 74202 
numbCT, Japan Unexamined PatCTit PubUcation Hd 2-41303 
numbCT, J^)an Unexamined Patent PubUcation Hd 2-131 
488 numbCT, Japan Unexamined Patent PubUcation Hd 3- 
56508 numbCT, ]apan Unexamined Patent PubUcation Hd 3- 
70708 numbCT and Japan Unexamined Patent PubUcation Hd 
3- 70709 numbCT etc. 



[007 9] ^fc±ie(Dcfc53S: [A-3] / 5^ □ iz Mb'&ft!! 



[0079] In addition as description above [A-3] metallocene com 
pound can also use, contactingwith particle support conpound. 
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I2O3. B2O3. MgO. Zr02. CaO. Ti02. ZnO 
. Sn02. BaO. TUOUt'ommmmt^^^ tKUX 

7Ku:?neux 7t^'jH-:;x>. 7K'J4->^;i. 

[008 0] zhhO^mt^mt. -liUi±ffl^^t5 
O3 . MgOA<»$ L<ffll^b*i-5o *«6?8Tffl 



[008 1] zo)^ou^^±mit^^fAmf&'A LB] 

tLXit. tztXii [B-1] ^a7;U5z:OA<k^<«3. m 

[008 2] COcfcd^f [B-1] ^aiT;bS^'l7A<b^«3 

O A{b^«3 ^ «ija^-r ^ C i: *<T* ^ ^>o 
R^nAlXa-n 

(A^. RMiat^»i-i 2(7)B?fb*3feST'fcy^ XI 
l5-fl55aiCj>UT. R« 1 - 1 2(DJEft{b*I^SI 

a)cfc53S:fb^1*l*<ffll>P>4x^)o I 
[0 0 8 3] h»J>^>l/7;U5-'5A. h'jX^;U7;u 

[0 0 8 4] -rv:^bx;u7;i/Sxri7A^j:ifo:)7;^^x 

;i.7;U5xr:7Ao v>^;U7;U5x0A<7O'J K. vx 

5^>U7;usx»t7A^7P'j K. v>rv::^pe;u7;uaxrt? 
ix^7P'j h\ v<y:?5^;u7;u5xt:7A<7P'j h\ 
^;b7;u^x'^A:?ps Kaif0S?7;u4r;b7;u5x'5 

[0 0 8 5] >f^;u7;usxo-a'fex+^7P«j K. x^^ 
jU7;u5x^A*x4^^yp'j h\ -<v:?pe;u7;u5x 

K. x^;u7;USxOA-b;^+:?P5 K4i:if(7)7;u*;u 
7;u5x';7Airx+/\^^ Ko I 



bearing in sufport. As suppot cxjnpound, Si02, AI2Q3 
B2O3, MgO, Zr02,the CaO, Ti02. ZnO, Sn02,BaO, 
ThO or other inOTganic support conpound , the polyethyiaie , 
polyprop>daie, poly 1-butene, poly4-inBthjd-l.pentene 

and st)irae-divinylbaizmecopoljiT»OT other resin can te 
used. 

[0080] These support coirpound can also use, 2 kinds or more 
combining. Among these, it can use SiCte, AI2Q3 and MgO 
desirably. Next, you explain concerning organometallic 
compound catalyst conponent wiiidi includes nKtal whidiis 
chosen from [B] Periodic Table Group I to Group Elvviiidi is 
used with this invention. 

[0081] As this kind of organomstallic conpound catalyst conp 
onent [B], complexed alkyl compound of for example [B-1] 
Qrg3no-aluniinumc(HTpound, Group I metal and aluminumand 
organometallic compound etc of Group II metal can be used. 

[0082] 



RanAlX3-n 

In (61 Foimula, Ra is carbon nun±)er 1 to 12 hydrocarbon grou 
p, X is halogen or hydrogen, thai is 1 to 3. ) above^nentioned 
General Fomuila, Ra is carbon number 1 to 12 hydrocarbon 
group, for exanple alkjd group andthe cyanoaU^d group or 
ar>d group, but concretely, it is a melhjd group , a ethjd group , 
a n-prop54group,a isopropyi group , a isobutji group , a 
pentyl group , a hexyl group , a octyi group , a cyclopentyl 
group , a cyclohexjd group , a phen>d group and a toljd group 

etc. As this kind oforgano^uminumconpound, like below it 
can use conpound conaietely. 

[0083] Trimethyl aluminum , triethyi aluminum , triisoprqpyl 
aluminum , triisobutjd aluminum, trioctyl aluminum and tii 2- 
ethyihexyl aluminum or other trialkyi aluminum . 



[0084] Isoprenyi aluminum or other alkenyi aluminum, dimst 
hyl aluminum chloride , diethyl aluminum chloride , 
diisopropyl aluminum chloride , diis6but>4 aluminum chloride 
and dimethjd aluminum bromide or other dialkjd aluminum 
halide. 



[0085] Meth>d aluminum sesquichloride , eth>i aluminum sesqui 
chloride, isopropjd aluminum sesquichloride, butyl aluminum 
sesquichloride and ethjd aluminum sesquibromide or otho* alky! 
aluminum sesquihalide . 
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[0 0 8 6] y^^yuy^i/a-'t^Aiy^yoij h\ x^;ut 

C0087] vx^;U7;i.s-0A/\-< K^-< h\ v-T 
SxOA/W K^>r Ko [B-1] ^«7;u^-0A<b 

loose] RflnAlYa^ 

. -SlR^aS^fclt-N (R«) AlRhjST'fcy. ntt 
1--2T'fcy. Rb . Rc . Rd fccfei;RMi>f^;ua 

JUi/UiUS*ifefcy. R^ fcJ:i;R8 x 



[0086] M^yl aluminum dichloride , ethyl aluminum dichloride , 
isoprop)4 aluminum didiloride and eth>4 aluminum dilronride 
(»: other all^d aluminum dihalide . 

[0087] Diethyl aluminum hydride and diisobutyl aluminum h>d 
ride or other alkyl aluminum hydride . h additicxi it is possible 
also to use conpound whidi is shown withthe below-inentioned 
General Fomiula as [B-1] organo-aluminumaxTpound. 

[0088]RanAlY3.n 

In above-mentioned General Formula putting, As for Ra being s 
imilar to desoiption above, to be, Y is -ORb group , -OSiRc3 
group , -OAlRd2 group , -NRe2 group , -SiRD group orthe 
-N(Rg)AlRh2 group, n is 1 to 2, Rb, Rc and RdandRhare 
mdhyi group, ethjd group, isopropjd group , isobutyl group , 
cyclohexyi group and the phenjd group etc. Re is hydrogen , 
n^thyi group , ethyl group , isopropjd group ,the phen>d 
group and trimethylsilyl group etc, RfandRg is methyl group 
and eth)d group etc. 



[0 0 8 91 [B-1] *«7;USxOAib^ia 

(i) R3nAl(ORb)3., V^^tl^it^^. mXit. I 
v;*^;U7;USxOA> h+vh\ vX^;U7;L.5::i't? 
Axh+$/h\ y>rv:?^;U7;USxr5A> h4^i/K^^: 

ifs (ii) RanAl(OSiRC3)3.n T*a$tl^{b^^^. I 
m?iit. EtjAKOSiMej) . (iso-Bu)2AI(OSiM 
63) . (iso-Bu)2Al(OSiEt3) >5:i:\ (lii) Ra^A 
l(OAlRd2)3.„-eil$*lSfb^^. «I1X.IS> EtjAlO 
AlEta. (iso-Bu)2AlOAl(iso-Bu)2 (iv) 

RanAl(NRe2)3^r*«$tl^><fc^«3. «IJX.(S. Me2A 
INEt2. Et2AlNHMe . MCjAlNHEt . Et2Al 
N (Me3Si)2 



[0089] As this kind of [B-I] org^no-aluminum conpound, con 
cretely, like below it can usethe compound. 

(T) Are displayed with Ra n Al (O Rb) 3- n „ are displayed with ( 
iv) Ran Al(NRe2)3-n theconpound , for exanple Me2 
AlNEt2,Et2AlNHMe,Me2AlNHEt andEt2AlN 
(Me3Si)2 which sudi asconpound , for exanple E t2 AJ O Al E 
t2 and (iso-Bu) 2 Al O Al (iso-Bu)2 v^iiich are displayed with 
(iii) Ran A1(0 AlRd2)3-nsuchasconpound, forexanpleE 
t2 Al (0SiMe3), (iso-Bu) 2 Al (OSiMe3) and (iso-Bu) 2 Al 
(0SiEt3) which are displayedwith (ii) Ra n Al (OSi Rc 3) 3- n 
such as conpound , for exanple dimeth>d aluminum methoxide , 
dieth)i aluminum ethoxide and diis6but)4 aluminum methoxide 
which 



(iso-Bu)2AlN (Me3Si)2 (v) R^nAl (S 

iR^s) 3-n V^t^tliit-^^, (iS0-Bu)2A 
iSiMej iSii:. (vi) RapAl [N (Rg) AlRh2]3 
^V^^h^it-^^^ m^lt. EtjAiN (Me) AIE 

t2. (iS0-Bu)2AlN (Et) Al (iS0-Bu)2 >Sifo 



Conpound , for exanple E t2 AIN (Me) Al E t2 and (iso-Bu) 2 
AIN (Et) Al (iso-Bu)2 which etc sudi as axipound 
aredisplayed with (vi) RanAl (N(Rg)AlRh2) 3-n and for 
exanple (iso-Bu)2 Al SiMe3 whidi aredisplayed with (v) Ra n 
Al (SiRD) 3- n such as (iso-Bu) 2 AIN (Me3Si)2 . 



[0 0 9 0] *fc±E(DJ:53& [B-1] ^«7;US-0A 
it^^tLX. R«3AI . R«nAl(ORb)3.„. Ra„Al 
(OA(Rd2)3.n V^t>t^tli>^t!tT 



[0090] h addition you can list organoaluminum ones wiiidi are 
displayed with the Ra 3 Al , Ran Al(0Rb)3-nand RanAl 
(OAlRd2)3-n as description above as [B-1] organo- 
aluminum compound,as prefmed exanple. 
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[009 1] mim±St7)U^:z01.t(Dm7Ji^^)i. 
Ml A I Rj4 

WitLi . Na. KT'fey. Rj|iSl^ai~ 
1 5(DK{b*3RST*fc4o ) LiAKCjH 
5)4^ LiAI(C7H,5)4 ?Si:AWb*t5o I 

[0 0 9 2] miiK^so^ai^s^t^^&tLrii. t 



(^*. Rk . Rl 5(D£il{b7K^Sfc^> 

iMi/\ay:>T*fey. i:iMzi5-7?4s^i:ori>rtcfc 
[0 0 9 3] zHhOit^mts 2m&L±»mnzt 

iX*^i>o Z(D<kotji [B-2] ^«S7;USxOA:;*-:^v{b 
^l&tLTIS. *i*Ml::i*TE-ft6xC (1) (2 

[0094] 
[fb3] 



[0091] As complexed alkylate of Group I metal and aluminum, 
conpound whidi is displayedwith below^nentioned Goieral 
Formula can be illustrated. 

MlAIRj4 

Qn Fomuila, Ml is Li , Na and K, theRj is carbon number 1 to 
1 5 h>drocarbon group. ) concretely, you can list Li Al (C2 
H5)4and LiAl(C7Hi5)4 etc. 

[0092] As organometallic conpound of Group U metal, conpo 
und which is displayed with thebelow-mentioned General 
Fonnula can be illustrated. 

RkRlM2 

(h Formula, Rk andRl to be carbon number 1 to IShydrocar 
bon group or halogen,being mutually same and diflfering, it is 
possible to be, but whenit is a halogen, you exclude in each case. 
MzisMg, Zh and Cd. ) concretely, you can list diethylzinc, 
diethyl magnesium , but>d eth>d magnesium , the ethyl 
magnesium chloride and butyl magnesium chloride etc. 

[0093] These conpound can also jointly use 2 kinds or more. 
As this kind of [B-2] organoaluminumaxy compound, 
concretely it is possible to illustrate thebelow-nmtioned 
General Fonnula (1) and aluminoxane whidi are displayed with 
(2). 

[0094] 

[Qionical Fonnula 3] 



Rz Al —iOAlhr A] R2 



(I) 



OAl); 
R 



(2) 



[0 0 9 5] (-flSiC (1) J3J:0: (2) (CfcLx-C. R 

MiiC (OAi(Ri)) T'St?$tL^T;i.+;u;i-^->7;u 

£-'5A*lifcJ:i;sC (OAl(R2)) ■Q^t>$h^7}l^ 



[0095] (In Gaieral Fonnula (1) and (2), R is meth>d group , et 
h>d group , propyd group and but>4 group or other hydrocarbon 
group, is preferablymethjd group , eflijd group and especially 
preferably meth>i group, them is intega- of 2 or mare and 
preferably 5 to 40. ) Ifere, this aluminoxane may be fomaed 
from mixed all^ oxyalunanum unit which consists of thealkyl 
oxyaluminumunit pHere, as for Ri and R2 it is possible to 
illustrate hydrocarbon group wdiidi issiniilar to R Rl and R2 
displays different group] vMch is displayed with allgd 
oxyaluminum unit and type (O Al (Rl)) which aiedisplayed with 
type(OAl(Ri)). In that case, methjd oxyaluminum unit (O 
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• (DS^lCli. >^;U;J-*v7^US-'t7A^{4 (OAl(C 
H3)) $3 0^iU%)U±. »*L<I45 0^;U%K1±. 

[0 0 9 6] *«B^X*ffll^btl^) [B-2] ^^7)\^^=^0 



[0 0 9 7] C0!)J:9<f7;uay;i-*-9->a)Sit5£i:L 



[0098] (2) K>-tf>, K;UX>. X^jUX-f- 

;k i^h^t Kp:7^ CD 43 Xh 'J 7 ;U4r;U7 
[0099] (3) 'O-tf^. h;ux>35:ifa) 

JKfttf'T* h U 7 JU*;U7;U 5 xt^ if CD^^7;U H x 
K^f i:a)^«SxX<b^J^^SlS*-ti:^):^5io 
[0 10 0] XHb(7)*a(D5*>X(i, (1) 0)^/^^ 

g(D7;u5x';?Am31^a)^«I^S^^J^$^^LriNrt 
^Lo*N^>Si\ ^fci5]iR**ifc±iB7;uay7f-+-y-> 

a>iS?ft3!)^b5§j«fc^lMi*filt««7;USxOA<b^1«3 



[0101] 7;u£-/:i-4^"9->(Daiiia)BSicffli^e>*iS 

7;u5xOA. h'jx^;u7;usxOA. hU3^nt";u 
T^usxr^^A. hg-f v:fat*;u7;u5x';?A. h'jn- 
:^t;u7;uhx'>a. h'j-^ v:^^;u7;usxH7A. k 

Usec-:?^;U7JUSxr;7A. h 'Jtert-:^^;i.7;U5xrt7 
A. hU^>^^7;USxH7A. hU's+i/JU7;i/Sx 
':7A. h'J:i-^5^;U7;USxrt?A. K»Jxi/;U7;U^x 
OA^i:if(Dh»J7JU+;i/7;U^xOA : hUv^7n'N4* 
v;i/7;U5X'5A. hU v^7D:i-^5^;U7;USX'5A?ti: 
ifa)h'Ji/<7n7>U^;U7;U5::::0A ; i;>^;i/7;US 
xOA^7PU h\ vX^;U7;uSxOA<7nU h\ vx 
^;b7;uaxOA:?as h\ v:?^;u7;uHx't7A 



Al (CH3)) aluminoxane wiiich was formed from mixed alkyl 
oxyaluminum unit^^ch is included at ratio of 30 mDle% oc 
greater , preferably 50 mole% or greater and particularly 
prefoBbly 70 n»le% or great©- isideal. 

[0096] [B-2] org9noaliiminum oxy conpound >vhidi is used wit 
h this invention may be aluminoxane of the prior public 
knowledge, to be benzene insoluble organoaluminum oxy 
conpound \^4iich is discovaed in addition by this jqjplicantand 
others is possible. 

[0097] As production nKthod of this kind of aluminoxane, it is 
possible to illustrate the fOT exanple following method. 

(1) Adding trialkyl aluminum or other org?no^uminum conp 
ound to conpound oc contain watCT of crystallization salts , the 
for exanple magnesium chloride hydrate , copper sulfite 
hydrate, aluminum sulfate hydrate, nickel sulfite hydrate and 
cerous chloride hydrate or otho- hydrocarbon msdium 
suspension whidi contain theadsorbed water, nsthod vAddti 
reacts. 

[0098] (2) Method whidi water operates trialkjd aluminum or 
other organo-aluminum conpound directly in benzene ,the 
toluoie , ethyl ether and tetrahydrofiiran or othCT medium. 

[0099] (3) In decane , benzene and toluene or other medium i 
n trial^ aluminum or other organo-aluminum conpound, 
dimethyl tin oxide and the dibutyl tin oxide or other orgsnotin 
conpound method which reacts. 

[0100] Among these method, it is desirable to adopt method of 
(1). Furthmnore as for said aluminoxane, containing 
organometal component otherthan aluminum of trace, it does 
not become inconvenient. In addition distilling solvent or 
unreacted organo-aluminum conpound fix^m solution of 
theabovennentioned aluminoxane whidi recovers after 
ronoving, redissolving it ispossible to solvent to do. 

[0101] Cmcretely, trimethyl aluminum , triethyl aluminum , t 
riproj^ aluminum , tiiisopropyl aluminum , tri n- hxxtyi 
aluminum , the triisobutyl aluminum , tri s-but>4 aluminum , tri 
t- butyl aluminum, tri pentjl aluminum , tri hexyl aluminum, 
trioctyl aluminum and the tridecyd aluminum or other triallQd 
aluminum ; tricyclo hexjd aluminum and tricyclo octyl 
aluminum or other tricycloolkylalurniniim; dimethyl aluminum 
chloride, diethyl aluminum chloride, diethyl aluminum 
bromide andthe diisobut>d aluminum chloride or other dialkyl 
aluminum halide; diethyl aluminum hydride and diisobutyl 
aluminum hydride or other dialkyl aluminum hydride ; you can 
list dinKthyl aluminum methoxide and the diethyl aluminum 
ethoxide or other dialkyl aluminum alkoxide; diethyl aluminum 
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[0 10 2] *fcTIB-fl5iCT*«t)$tl-5^V:fUxju 
(i-C4H9)x Aly (C5Hio)z 

[0 10 3] ±l2a)*«7;USX'^A<b^fi3(t. *?tT 
'^^^X t*>. K 



to 1 0 4] ?S:jD*«B^TMi. [A] S^&Sfc^fete 
[A-1] Btttt^aiVttJKfiE^^^fcJi [A-2] H 
S<b^^>^ftliafig$3^T*fe-5ii^iris. [B] 
ib^#ittaE/dc»(i. [B-1] W«7;u$ziOA<b^«3r*fe 
ftCi:A<»*L<. [A] a»*Rfc^1«5tt««»*< [ 
A-3] J^^n^:^it^^Vir>i>m^\z{t. [B] 
fb^«Sttfi5«»li. [B-2] ^m7J\^Z^^l.:t^i,it^ 



[0 10 5] ^tzzo^^tji [A] ai»*a{b$«5tta5 

filc^fccfct; [B] ^Sl^Jifb^^jitta^fiJt^lza-;^^^^ 
>i:7KUx>ib^«5i:^^ffi^tM^$-fr4(cKLr. i& 

«Pa^-«t4tt; (b) SffllxrtKkL^o 



[0 10 6] H^tt^tt: (b) tLXlt. TI5-»a-e 



phenoxide or other dialkyi aluminum aryloxide etc as ot^o- 
aluminum conpound wiiich is used case of pnxlucdonof 
alummoxane. 



[0102] In addition it is possible also to use isopren>4 aluminum 
which is displayedwith below-mentioned General Formula 

(i-aH9)x Aly(C5Hl0)z 

(h Formula, x,y and 2 are positive number, arethez^x. )A 
nraig these, trialkjd aluminum especially is desirable. 

[0103] Above-maiticMied organo-aluminumconpound is used, 
or combining with alone, h addition is used case of i^oduction 
ofaluminoxaneassolvaitv^ch, benzene, toluene, xjdene, 
cumene , cymene or other aromatic hydrocarbon , pentane , 
thehexane, heptane, octane, decane, dodecane, 
hexadecane , the octadecane or other aliphatic hydrocarbcxi , 
cyclopentane , cyclohexane , cyclooctane , methyl 
cyclopentane or other cycloaliphatic hydrocarbon , gasoUne , 
the illuminating oil , gas oil or other petroleum distillate or 
above^llentioned aromatic hydrocarbon , halide conpound of 
aliphatic hydrocarbon andthe cycloalijAatic hydrocarbon you 
can list chlorinated product , brominated substance or odier 
hydrocarbon solvent , ethyl etho" and tetrahydrofuran or 
other ethersespecially. It can use especially aromatic 
hydrocarbon among these desirably. 

[0104] Furthenrore with this invention, >^en [A] transiticHi m 
etal conpound catalyst conponent is [A-1] solid state titanium 
catalyst component or the[A-2] titanium tridiloride^ased 
catalyst cmponent, as fOT[B] organometallic conpound 
catalyst component, it is desirable to be a [B-1] organo- 
aluminum conpound, whenthe [A] transition metal compound 
catalyst conponent is [A-3] metallocaie conpound, as for [B] 
organometallic conpound catalyst component, it is desirable 
tobea[B-2] organoaluminumoxy conpound. 

[0105] In addition in this kind of [A] transition metal compou 
nd catalyst coitponmt and [B] org^nonKtallic conpound 
catalyst conponent preparatory itcopolymerizes ctolefin and 
polyene conpound at time of, according to need likethe 
electron donor (a) or description below is mentioned 
earlier makinguse of electron donor (b) it is good 

[0106] As electron donor (b), organosilicon ompound wiiich is 
shown with below-mentioned Genoal Formulacan be used. 
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(a*. Rj3<fei;R' l*K<b*3SST?fey. 0<n<4 



[0 107] hUpt^iU;^ h*vv^>. hU>^;UX 
h+vv^>. v>5^;Uv> v>^;Uv 

xju^;y 7x-;Up«^;Uv> h4^5/i/7 

v7i:i;uvxh4^vv7>. exo-h'j;uv>h 

K^i/V7>. fc:Xp-h'j;ui^xh*i/v^> 
. exx^;u:7x-;uvy h^vv^>. i^v^P'^^ 

i/^?n's4ri/;uy^;ui?xh4^i/S/5>. x 
5^;uh'j> S^i/i>^>. x^juh'jxh+vv^^. 
ex;uK»jy h^vv^>. /^;uh'j> K4^vv7> 
. n-:?Pe;UhUX W+vv^X xv^UhU-?' h^v 
xS/;uh'Jx h+vv7>. ^xn/Uh'jy h 
^vv^>. r-^p;u:^Dtf^i/K'j^ > 
TjUh'Jxh^^vi/^X xf^;i.hijxh+vv^>. 
ex;i.h«JXh+i/5/7>. t-':y^;Uh'Jxh+5/i/7 
n-3^^;uhUx K:^rvS/7>. iso-:?5^;i. h 'jx h 
+vv^>. :7i-;uhgxh+vv^>. r-T^yzf 
□ e;uhyxh*v5/5>. ':7p;i/h'jxh:tvv^> 
. x^juh'jY y3fP7K:^^vv^>. f-;uh'j:^h4^ 

i/i/^:^. i/^^D'N+S/^UKg^ h+vt/^>. v^p 

^+i/;uhuxh+i/v^>. 2-y;^7^:;^:^>h•J/ h 
+vv^>. 2-/;U7f:;u:f>h'jxh+i>v^:y. 2-y 

7UP+v(allyloxy) v^>. ex;bh'j;^ (iS-> 

;^^;i/xh^xh+vi/S/P^-b->. v<7P^>^;uh 
u> h+i/i/^:/. 2->^;ue/<7p/<>T;uh'j> 

2,3-v>^;Uv^7P<<>^;UhU> h^rvv 

V^7P^>^;Uh'JXh + VV^>. V"^^7PK 

;U) h4^vv^>. tfX (2,3-v;^^;U^><7P/<> 
h^vv^X vi/^7PK>5^;US;xh^v 

h«Ji/<7P^>5^;uy K*i/5/7X h'J5/^7 
P'O^^^ux h+*>v^>. i^v^7P^>^;u>5^;u> 
h+i/^>^>. vv<7P^>^VUx^;u> h^vv^> 

^yuxh^vv^X v^^p^>9^;L'S^>^;u> h^^v 

[0 10 8] C:tlb(7)9*>. x^;uh'jx h4^vv^> 
. n-:/p e;u h 'J X vv/^ t-y^FJi^ h U X 



Concretely, as description below you can list conpound as in (In 
Formula, R and R* is hydrocarbon group, is 0<h<:4. 
)description above as organosilioon conpound whidi is sho>vn 
with GenCTal Formula 

[0107]Trimeth>4methoxysilane, trimeth>dethoxysilane, d 
imethyidimethoxysilane, diiTKth>4diethoxysilane, 
diisoprq>yl dimethoxy silane , t-butyi methyl dimethoxy silane , 
t-but)d methyl diethoxy silane , t- amyl methyl diethoxy silane , 
biphen>4 dimethoxy silane , phenylinethyl dimedioxy silane , 
dijAoiyl diethoxy silane, bis o-tolyl dimethoxy silaiie, bism- 
tolyl dimethoxy silane , bis Xo\yi dimethoxy silane , bis p- 
tolyl diethoxy silane , bis eth>4 phenyl dimethoxy silane , 
dicyclohexyi din^thoxy silane , cyclohexyl methyl dimethoxy 
silane, cyclohexyl methyl diethoxy silane, ethyl 
trimethoxysilane , ethyl triethoxysilane , vinyl 
trimethoxysilane , methyl trimetho^Q^ilane , n- propyl 
triethoxysilane, decyl trimethoxysilane , deqd triethoxysilane , 
phen>d trimethoxysilane , y- chloro prop>d trimethoxysilane , 
methyl triethoxysilane , ethjd triethoxysilane , vinyl 
triethoxysilane, t-but>d tri^oxysilane , n- butyl 
triethoxysilane , iso- but)4 triethoxysilane , phaijd 
trietho^^ilane , y- aminopropyl triethoxysilane , diloro 
triethoxysilane, ethyl triisopropoxy silane, vinyl tiibutoxy 
silane, cyclohexyl trimethoxysilane , cyclohexyl 
trietho^Q^ilane , 2-norbomanetriinetho>Qsilane,2- 
norb(Siiane triethoxysilane, 2-norbomanemeth>4diinetho^ 
silane , ethjd silicate , but>d silicate , trimeth>i phaiojQ^ silane , 
meth>d triallyloxy (all>doxy) silane , vinyl tris (fi- methoxy 
ethoxy silane), vinyl triacetoxy silane, dimeth>d tetra ethojq^ 
disiloxane , cyclopentyl trimethoxysilane , 2- methjd 
cyclopentyl trimethoxysilane , 2, 3- dimethyl cyclopentjd 
trimetho?Q«ilane , cyclopentyl triethoxysilane , dicyclo 
pent}4 dimethoxy silane, bis (2- methyl cyclopent>i) 
dimethoxy silane , bis (2, 3- dimethyl cyclopentyl) dimethojQ^ 
silane, dicyclo pentyl diethoxy silane , tricyclopoityl 
methoxy silane, tricyclopentji ethoxy silane, dicyclo paityl 
methyl methoxy silane , dicyclo pent>4 efli>d methoxy silane , 
hexenyl trimethoxysilane , dicyclo pentyl meth>4 ethoxy 
silane, cyclopentyl dimethyl meflioxy silane, cyclopentyl 
dieth>dmetho7Q^ silane and cyclopentyl dimethyl etho;Qr 
silane . 



[0108] Amcmg these, it can use ethyl triedioxysilane , n- prop 
yl triethoxysilane , t-butyl triethoxysilane , vinjd 
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triethoxysilane ,the phaiyl triethoxysilane , vinyl tributoxy 
silane, biphenyl dimethoxy silane , phenylmethyl dimethoxy 
silane , bis p- tolyl dimethoxy silane , p- tol>d methyl 
dimethoxy silane , the dicyclohexyl dimethoxy silane , 
cyclohexyl methyl dimethoxy silane , 2- norbomane 
triethoxysilane, 2- norbomane nxthyl dimethoxy silane, 
phenyl triethoxysilane , dicyclo pentyl dimethoxy silane , the 
hexenyi trimethoxysilane , cyclopentyl triethoxysilane , 
tricyclo pentyimethoxy silane and cyclopentyl dimeth>4 
mesOioxy silane etc desirably. 



[0109] Ihese organosilicon compound can also use, 2 kinds or 
more COTibining. Furthemiore with this invention, 2,6- 
substituted piperidine; 2,5- substituted piperidine; N,N,>rj^- 
tetranKthyi nithylene diamine and theN,N J^" J^- tetraeth>d 
methylene diamine or other substituted meth>denediamine; 1, 3- 
dibenzyl imidazolidine and 1 , 3- dibai254-2- phenyl 
imidazolidine or other substituted meth>denediamine or other 
nitrogqn-CQntaining electron donor , triethyl phosphite , tri n- 
jropyl phosphite , tri isopropyi phosphite ,the tri n- butyl 
phosphite, triisd^utyl phosphite , diethyl n- butyl phosj^te 
and diethyl phenyl phosphite or other phosphite ester etc it is 
possible alsoas electron doner (b), to use phosi^orus oontoit 
electron donor , 2,6- substituted tetrahydropyran and 2,5- 
substituted tetrahydrqjyran or other oxyg^ containing 
electron d(xior. 

[01 10] As description above 2 kinds or more it can jointly use e 
lectron donor (b). With this invention, >^en olefin polymer 
is produced, in [A] transition metal compound catalyst 
conponent and [B] organometallic compound catalyst 
con^XHient first an above-mentioned way, copolymerizing with 
olefin andthe polyene oompoimd, it focvcs prqx>lynaeri2aticxi 
catalyst. 

[01 1 1] You can list ethjdene and carbon number 3 to 20 otole 
fin as olefin which is used falhe prepolymerization, concretely, 
you can list propylene, 1-butene, l-pentene,the 1-hexene, 
3-methyl-l-butene, 3-methyl-l-pentene, 3-ethyl-l- 
pentene , 4- meth>4-l - pentene , 4, 4- dimeth>d-l - pentene , 
the 4- methyl-1 - hexene , 4, 4- dimethjd-1 - hexaie , 4- eth>i- 
l-hexoie, 3-ethyl-l-hracene, 1-octaie, l-decaie,the 1- 
dodecoie, l-tetradecene , 1-hexadecene, l-octadecaie and 
1-eicosene etc as carbon number 3 to 20 aolefin. These 
olefin are used, or combining with alone. 



[0112] Among these, it can use ethylene desirably. Asforolefi 
n which is used with prepolymerization, also it is possiblebeing 
same as a-olefin which is used with this polymerizati(»iwhidi it 
motions lata* to differ. 
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[01 1 3] h additicm conaetely, like below you can list asrpou 
ndasthe polyene conpoundwhidi is used for 
prepolymerization. 4- methyl-1, 4- hexadiene , 5- methyl-l, 4- 
hexadiene , 6- msthyl-l ,6- octadiene , 7- methyl-1,6- octadiene , 
6- ethyl-1,6- octadiene , 6- propyl-1,6- octadiene , 6- butyl-1,6- 
octadiene,6-m5thyi-l,6-nonadiene,7-niethyl-l,6. 
nonadiene , 6- ethyl-1,6- nonadiene ,7- efliyl-l,6-nonadiene . 
6- methyi-1,6- decadiene , 7- methyl-1,6- decadiene , 6- methyl- 
1 6- undecadiene ,1,4- hexadiene , 1,5- hexadiene . 1,6- 
h^tadiene, 1,6- octadiene, 1,7-octadiene, 1,8- nonadiene,!. 

9.decadiene , 1,1 3- tetradecadiene , 1,5,9- decatriene , 
butadiene and isoprene or other aliphatic polyene compound ; 
vinyl cyclohexene, vinyl norbomene , ethylidene iioibomene , 
diciclopentadiene, cydooctadiene,2,5-norbomadierie, 1,4- 
divinyl cyclohexane , 1, 3-divinyl cyclohexane 1, 3-divmyl 
cyclopentane , 1,5- divinyl qclooctane , 1- aUyl- 4- vin>4 
cyclohexane ,1,4- diallyl cyclohexane , 1- allyl-5- vmyl 
cyclooctane , 1,5- diallyl cyclooctane , 1,3, 4- tn vmyl 
cyclohexane, l-allyl-4-isopropenyl(^lohexane , 1- 
isopropenyl-4-vinylcyclohexaneand 1-isopropenyl-i- 
vinyl cyclopentane or other cydoaliphatic polyene omipound ; 
divinyl benzene and vinyl isopropenyl benzene or other 
aromatic polyene oon^wund etc. 



[0114] These polyene compound are used or conibmmg wiA al 
one in case of thecopolymerization ( prepolymenzation ) of 
olefin. With this invention, as description above among 
oolyene compound, carbon number is the? or gteate^ it can 
S^W^e con^und viiich at sarr« time possesses olefiriic double 
bondin both ends desirably, fiirthermore it can use aliphatic or 
cycloaliphatic polyene compound whichpossesses olefinic 
double bond in both ends more desirably. 

rOl 15] Conaetely, it can use 1,6- heptadiene , 1,7- octadiene 
1 9- decadiene, 1,1 3- tetradecadiene. thel, 5.9- decatnene. 1, 
4. divinyl cyclohexane ,1,3- divinyl cyclopentane , 1,5- 
divinyl cyclooctane, 1-allyl- 4- vinyl cyclohexane and 1.4- 
diall^cyclciiexane etcdesirably. 

[0116] carbonnunteSormore and preferably caibon nun* 
er aliphatic polyene compound of lOormore, particularly 
prefcs3bly carbon nunibemse straight chain aliphatic polyene 
compound of lOormore even among these, but it is desirable. 

[01 17] With this invention, it is desirable to copolymerize with 
combination ofthe ethylene A, 7- octadiaie. 
decadiene , ethylene/1, 1- 3- tetradecadiene , ethylene /1, 5,9- 
decatiiene. propylene /1, 9- decadiene, propylene /1, 5,9- 
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decatriene , the butaie /1 ,9- decadiene , 4- meth>4.1 - pentene 
/1 ,9- decadiene , 3- methyl-K butene /1 ,9- decadiene , 
eth>dene/l,4-divin>dcyclohexane and propylene /1, 4- 
divinjd cyclohexane as descriptionabove copolymerization ( 
irepolymerization ) it does olefin and polyene conpound 
atthetimeof. 

[0118] Usually as for polyene coipound, it is used fir [A] tra 
nsition metal conpound catalyst componoit and [B] 
organonKtallic conpound catalyst conponent, at quantity of 0. 

00 1 to 5 mole and particularly preferably 0.01 to 2 mole vis-a- 
vis olefin 1 molewith this invention, as description above 
copolynxrization ( prepolymerization ) itdoes olefin and 
polyene conpound at time of 

[01 19] With this invention, as for prepolymerization it is possi 
ble to do under coexistingof inert solvent whidi it mentions 
later it is desirable in said inert solvent todo relatively undo* 
moderate tenperature canditicm, above-mentioned olefin , 
includingthe polyene compound and catalyst conponent. in 
this case, it is possible to do under condition which 
copolymen\iiich is fomied melts in polymerization n^dium and, 
it is possible to do under thecondition vvdiidi is not melted, but 
preferably it does under condition wdiichis not melted. 

[0120] Concretely, propane , butane , pentane , hexane , he 
ptane , the octane , decane, dodecane and illuminating oil or 
other alijiiatic hydrocarbon ; cyclq)entane , cyclohexane 
andthe methyl cyclopentane or otho* cycloalij^atic 
hydrocarbon ; benzene , toluene and xylene or other 
aromatic hydrocarbon ; you can list ethjdene chloride and 
chlorobenzene or other halogenated hyiocarbon ; or these 
blend etc as inert solvent which is used caseof 
prqjolynMizatian. Among these inert solvait, it is desirable to 
use especially aliphatic hydrocarbon. 

[0121] In whidi of baldi type , semicontinuous system and c 
ontinuous system to do it is possiblethe prepolymerizatiOTi. 
With prqwlymerization, catalyst ofhi^concentratim can be 
used in conparisonwith catalyst concentration of inside of 
system in this polymerizing. 

[0122] As for concentration of catalyst conponent in prepoly 
merization, with catalyst conponent whidi isused it differs, but 
concentration of [A] transition metal conpound catalyst 
conponent, with per liter of polymmzation volume andthe 
transition metal atom conversion, usually approximately 0.00 

1 to 5 000 millinx)le , preferably approximatelyO.Ol to 1000 
millimole , is particularly preferably 0.1 to 500 milhmole. 

[0123] [B] As for oiBanometallic conpound catalyst conponen 
t, [A] transition metal conpound catalyst conponent per gram 
0.01 to 2000g, preferably 0.03 to lOOOg, furthermore, it is 
used atthe kind of quantity whidi polymo* of prefCTably 0.05 to 
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200g forms, transiticMi metal atom per mole inthe[A] 
transiticm metal compound catalyst compcMient, usually 
approximately 0.1 to 1000 mole , preferablyapproximately 0. 
5 to 500 mole , is used at quantity of particularly preferably 1 
to 100 mole. 

[0124] In addition with this invention making use of election d 
onor >\4iich is similar tothe electron donor (a), (b) an above- 
mentioned way case of prepolymerizatiQn it is good, the 
electron donor, transition metal atom per mole 0.0 1 to S 0 
mole in [A] transition metal conpound catalyst oonponoit, 
preferably 0.05 to 30 mole , furthermore is used atthe quantity 
of preferably 0.1 to 10 n»le. 

[0125] Case of prepolymerization as for reaction tenperature, 
usually^jproximately - 20 to 100 ''C , prefaably 
approximately - 20 to 80 , furthermore it isdesirable to be 
arange of preferably - 10 to 40 "'C. Manufecturing 
prepolymerization catalyst is done, more concretely, 
asdesaiption below. 

[0126] (I) In inert solvent, [A] transition metal conpound cata 
lyst conponent , [B] org^nometallic conpound catalyst 
component and according to need electron donor 
contactingbeforehand, method where it forms catalyst, 
ccpolymenzes with theolefin and polyene compound in this 
catalyst and forms prepolymerization catalyst 

[0127] (Ii) In blend of olefin and polyene conpound, [A] trans 
ition metal conpound catalyst ccarponent , contacting withthe 
[B] organometallic conpound catalyst conponait and 
according to need electron donor befordiand, method wh^e it 
fomis thecatalyst, copolymerizes with olefin and polyene 
conpound in this catalyst andfomis prq)olynmzati(m catalyst 
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[0128] Furthermore it is possible also to use molecular wd^t re 
gulatorlike hydrogenregprding prepolymerization. 
prepolynmzation catalyst which is used with this invention, as 
descripticai above isacquired to [A] transition metal conpound 
catalyst conponent and [B] org^nometallic compound catalyst 
conponent, [A] transition metal ccHrpound catalyst 
conponent per gram , 0.01 to 2000g andthe preferably 0.03 
to lOOOg, furthermore by above-mentioned olefin and 
copolymerizingthe polyene conpound at quantity of preferably 
0.05to200g. 

[0129] Is acquired in this way as for prepolymerization catalyst 
^di. Containing olefin * polyene copolynxr (There are 
times whCTi below " olefin * polyene copolymer " with you s^ 
sinply. ) whidi is a copolymer of olefin and polyoie 
conpound,it becomes, but with this olefin * polyene compound 
copolymer, constituting unit which is induced fit)m the olefin 
99.999 to 50 mole% , preferably 99.999 to 70 mole% and 
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more preferably 99.995 to 75 n»le% , furthermore at 
quantityof99.99to80mole% and particularly preferably 99. 
95 to 85 nx)Ie%, constituting unit whidi is induced from 
polyene conpoundthe 0.00 1 to 5 0 mole% , preferably 0.001 
to 30 mole% and more preferably 0.005 to 25 mole% , 
furthemxjre being contained at thequantity of preferably 0.01 
to 20 nx)le% and particularly preferably 0.05 to 15 mole% is 
desirable. 

[01 30] Relative ( molar proportion ) of constituting unit which 
here is induced from olefin inthe above-mentioned copolymer is 
measured like below . 

[Molar proportion test method] Heat it melts in hexachlorobut 
adiaie 2.0 ml including copolymer 0.35g. After filtering this 
solution with glass filter (G2), in filtrate it loads inthe nmr tube 
of intmial diameter 10 mm including deuterated benzoic 0.5 
ml. 

[0131] This making use of Jeol UA (DB 69-056-5023) nake G 
X-270 type nmr spectrometCT, laCnMiir spectrum ismeasured 
with 120 °C. number of integrations is 20000 tin^ or greater. 
From l3C-nmr spectrum whidi is acquired as description above, 
it seeks withthe peak intensity and sum of peak intaisity wiiidi 
dmves in constituting unit (Below it makes constituting unit 
sinply. )wiiich is induced from olefin or peak intensity whidi 
derives in the polyene conpound constituting unit it is possible 
to seek molar proportion of olefin constituting unit fixsm these. 
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CP] = 



( [Po] - [Pr] ) XI 0 0 



[0132] Concretely, method (Academic Press P80(1972)) of fo 
r exanple Bovey and others and method (Macronwlecules 
(0024-9297, MAMOBX) , 10 ,773(1977)) etc of theRay and 
others quantity of constituting unit which is induced from 
theolefin can be decided. 

[0133] Furthermore when olefin copolymer, it does not melt in 
hexachlorobutadiene a above-maitioned way, as moitioned 
later, when polymerizing constituting unitof said copolymer 
can be calculated by measuring quantity of olefin ,and polyene 
compound are consumed. mol6% [P mole%] of 
constituting unit which is induced concretely from polyene 
iscalculated, as description below. 

[0134] 

[Mathematical Fomiula 1] 



( [Po] " CPr] ) + ( [ao] - [a,] ) 
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[0135] (Here, 

[Po] : Whai polymETizing is supplied number of moles of polye 
ne conpound ^\4iidi 

[Pr] : Number of moles of um-eacted polyene compound 

[00] : When polymerizing is supplied number of moles of olefi 
nvAndti 

[Or] : Number of moles of unreacted olefin) 

Desaiption above [cfr] and [Pr] unreacted olefin and polyene c 
orrpound is decided byn^asuring gas chnmatogrqjhy etc which 
remain in polymerization vessel making use of 

[0136] Prepolymoization catalyst >^ch is acquired as descripti 
on above, , isusually acquired with suspaision state. Can this 
kind of prepolymaization catalyst it is possible also to use with 
wiiile it is a suspension state at time of polymerizing next step, 
and, separating prepolymerization catalyst^ch is formed fi-om 
suspension, also use. 

[0137] There are times when it is not necessary for prepolymer 
ization catalyst whidi isacquired with above-mentiaied 
suspension state fiirOionnre to add [B] organometallic 
conpound catalyst oonpon»it or electrcm donor in this 
polymerization process which it motions later. 

[0138] Furthermore with this invention, preceding abovennenti 
oned prepolymerization, itcan also polymaize olefin 
beforehand in [A] transition metal ompound catalyst 
conponent and [B] org^nometallic ccmpound catalyst 
oonponent. 

[0139] As this olefin, it can use olefin which is nmtioned earlie 
r, butthe preferably oolefin among these, it can use more 
prefCTably propylene. When olefin polynmzation or 
copolymedzation is done making use ofthis kind of 
prepolymerization catalyst, theolefin polymer ^ere melt 
tension is hi^ can be acquired. 

[0140] Furthermore with this invention, as for catalyst for olef 
in polymmzation, asdesoiption above, it is possible in addition 
to each component to includethe usefiil other component in 
polymerization of olefin. With manufacturing method of 
olefin polymer which relates to this invention, as 
desaiptionabove under existing of prepolymenzation catalyst 
[I] and organometallic conpound catalyst conponent [II] 
whidi includes themetal which is diosen fix)m Poiodic Table 
Group I to Group in, olefin polymerization or 
copolymoization is done. It can use those whidi are similar to 
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[B] organometallic cxsnpoimd catal>st cc»7ponent >\iu 
mentionedearlier as organcnnetallic oonpcxind catalyst 
component [IT] >vhich is used case of this polymmzation. 

[0141] Concretely, you can list ethylene and aforemmtioned c 
arbon nunijer 3 to 20 a-olefin as theolefin whidi is used with 
this poljmerization. Furthenmore styrene , substituted styrene, 
all>4 benzene , substituted alljd benzene, vinyinaphthalene , the 
substituted vinyl naphthalene, ally! naphthalene and 
substituted allyl naphthalene or other aromatic vinyl ccmpound , 
vinyl cyclopentane , substituted vinjd cydopentane, vinyl 
cycldiexane ,the substituted vin>d cyclohexane, vinyl 
cycloheptane , substituted vinyl cycloheptane, allyl 
norbomane or other cycloaliphatic vinyl conpound , 
cyclobutene , cycloheptaie , the norbomene , 5- meth)4-2- 
norbomene, tetra cyclododecene , 2-methyl-l,4,5,8- 
diniethano-l,2,3,4,4a,5,8,8a- octahydronaphthalene or other 
cycloolefin, allyl trin^thjd silane , all>dtriethylsilane,the4- 
trinieth>isilyl-l- butene , 6- trimethylsil>d-l- hexene , 8- 
trimeth>dsil)d-l- octene and 10- triniethylsil>d-l- decoie ot 
other silane unsaturated conpound , fiirthermore you can listthe 
polyoie compound ^>\4iich is mentioned earlier. 

[0142] These are used or combining with alone. Amcxig these, i 
t can use ethylene , propylene , 1- butene , 3- methyi-l- 
butene,the 3-meth>d-l-pentaie, 4-methyl-l-pentene, 
vinyl cyclohexane , diniethyl styrene , all>i trimethyl silane 
and allyl naphthalene etc desirably. 



[0143] At time of main polymerizing of this invention, because 
in witti the ethylene or usagp of ctolefin of carbon nurriber 3 
or greater differs, types of the olefin, types etc of catalyst, 
you cannot call to one said . It is desirable to be used at kind of 
quantity vAnch or containsthe constituting unit whidi is induced 
frcxn a-olefin of carbon number 3 or greater at ratio of the70 
niole% or greater finally in olefin polymer vMch is acquired. 
Concretely, wiien it copolymerizes witti fcr exanple ethylene 
and prq7ylene,usually, at quantity of SO mole% or greator, at 
quantity of preferably 60 mole% or greater,fiirthermare using 
propylene at quantity of preferably 70 mDle% or greater, 
itcopolynMizes. INDEX 12 TRANSLATED AS: ethjdene... 

[0144] With this invention, at quantity of 30 mole % ot less, at 
quantity of the preferably 20 mole % ac less, it is possible to 
contain constituting unit which is induced fi'om theolefin other 
than a-olefin at quantity of more prefaably 1 5 mole%. 

[0145] With this invention, solution polymerization , in suspe 
nsion polymerization ot other liquid phase polymoization 
HKthod OT vapOT phase polynxrizatiOTi nxthod wiiidi it can 
execute the polynmzatiOTi. When polynnization takes 



BTA's Paterra(tm), Version 1 .5 (There may be otots in the above translatiOTi. ISTA cannot 

be held liable fOT any detriment fixmi its use. WWW: http://www.intlsdence.com Tel:800-430-5727) 



P.35 



4. 



[0 14 61 *JEMa)£^^5£-C(i. [ I 

BIS^I=ft»LT, ji^l4l?lO. 0 0 1 ~ 1 0 0 5 'J^^U 
, »$L<l4iS^0. 00 5~2 0 5 'J•t;^©g-^?fflL^^>*l 
^. :tfilifeS{b^^M»^i3lc^ [II] ^t. mt^^ [II] 

m^^=^MznL. -2 0 0 0^;u, »$L< 



[0 14 7] *e>l=*«WCIi, ±SEa)«^4-tt: (a 

^ i^;u=«Ls a««o. GO o*;k 



[0 14 8] S^B#lC*m^fflL>ii(f. ^IbixSm^tt: 
-S:tU-7-f >l=J:o-C4.a«:ftA<. £^1*3^, WTO 

[0 14 9] s^sstt> a^i^*i2o~3oo''c. nt. 

L<(il?)5 0~1 SOt-Cfey, S^EAit. ^E~1 
OOkg/cmZ. »*L<li*«)2~5 0kg/cm2-C' 

[0 15 0] *36?ST*I*. m^$. Av5^5C. 
. 51^*aa)l^■r^^(D:^5£lr33L^Tt^T5ci:A^r*4o 



to 1 5 1 1 *«BBTM4*S^l3fctNT. tiyy^yO 



reaction form of sluny polymerization, it ispossible also to use 
solvent ^ch is similar to inert solvait whidi isused for above- 
mentioned prqx)lymeri2ation as reaction solvent, and, it is 
possiblealso to use olefin of liquid, in reaction temperature. 

[0146] With polymerization method of this invaition, as for p 
repolymerizatiOT catalyst [I], converting to transition metal 
atomin per liter of polymaization volume prepolymerization 
catalyst, usually approximately 0.001 to 100 millimole , it is 
usedatthequantityof preferably approximately O.OOS to 20 
millimole. As for organometallic conpound catalyst 
conponent [II], usually epproximately 1 to 2000 irole , it can 
usethe metal atom in said conpound [II], at kind of quantity 
vAndti becomes the preferably approximately 2 to 500 male vis- 
a-vis transition metal atom 1 mole in prqx)lymerization 
catalyst in the polymoization system 

[0147] Furthermore with this invention, electrai donor which i 
s similar to theabove-mentioned electron donor (a), (b) can be 
used, electron donor, usually approximately 0.001 mole to 
10 mole , is used at thequantity of preferably 0.01 mole to 5 
mole vis-a-vis metal atom 1 mole of organometallic conpound 
catalyst conponoit [II]. 

[0148] If when polymerizing hydrogen is used, it can adjust the 
molecular wei^t of polymer >^ch is acquired, polyma* where 
melt flow rate islarg^ is acquired, h this invoition, as for 
polynwization condition with olefin which is used itdiflFCTS, but 
polymerization like below is usuallydone undo- condition. 

[0 149] Polymerization tenperature, usually ^proximately 20 
to 300 °C , is preferablyapproximately 50 to 150 ^'C, 
polymerization pressure, is ambioit pressure to 100 kg^cm2 
and preferably^proximately2to50kg/cm2. 

[0150] With this invention, polymerization, regarding any me 
thodofthebatditype, sonioontinuous system and 
continuous system it is possible to do. FiuthOTnore 
polymerization, changing reaction condition, dividing into 
the2 stages or more, it is possible also to do. 

[0151] With this invention it is possible to produce homcpoly 
merof olefin at thetimeofthis polymerizing, in addition fi-om 
olefin of 2 kinds or more toproduce random copolymer or 
block copolymer etc is possible. Cctticretely, polypropylene, 
poly(4-methyl-l-pentene), poly(l-butene), poly (3- 
methyl-1 - pentene), propylenic random copolymo* , the 
propylene type block copolymer and 4- methyi-1- pentene 
copolymer etc can be listed. 

[0152] When polymerization n^thod of olefin is done as descri 
ption above making use ofthe catalyst for olefin 
polymerization, olefin polymer which possesses hi^ melt 
tension canbe produced with hig^ polymerization activity. 
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[0153] Olefin polynw vvdiidi it acx^uites in this way, craifotmin 
g to AS1M D1238E, themelt flow rate (MFR) vMcti is 
measured, below 5(XX) g^l 0 min , is a range of preferably 0.01 
to 3000 g'lO min , the more preferably 0.02 to 2000 ^10 min 
and particularly preferably 0.05 to 1000 ^10 nm 

[01 54] In addition intrinsic \dscosity [t|] wdiich is measured in 
1 35 °C decalin, is a range ofthe 0.05 to 20 dl/g , preferably 0. 1 
to 15 dl/g and particularly prefaably 0.2 to 13 dl/g. 

[0155] This kind of olefin polymer has had hi^ melt taisioi i 
nconparison with the convoitional olefin polymer. Generally 
melt tension of olefin polymer dififas by types of olefin 
polyma-.the melt flow rate of said olefin polymer and being in 
coirelation are informed. Therefore as for melt tension of 
olefin polymo- vAndti it acquires asdescription above, as for 
stipulating uncraiditionally it is diflBcult,but melt tension (MI) 
and melt flow rate (MFR) of olefin copolymo- bdow- 
moitioned fonnila issadsfied. 



[0156] When olefin polyma- whidi is fcMmed with main polym 
oization of for exaniplds polyprcqyylene, 

LQg(MI^ - 0.81og(MFR) + 0.5 

Preferably, 

Log(MI)> - 0.81og(MFR) + 0.6 

Furthamore preferably , 

Log(MI)> - 0.81og(MFR) + 0.7 

Particularly prefwably , 

Ijc?g(Ml)> - 0.81og(MFR) + 0.8 

So fomula vdiich is shown is satisfied. 

[01 57] Melt tesisicHi (MI) of this olefin polymer, 3S 3S dcsCaipli 
on above relationship of themelt flow rate (MFR) is filled up, 
with intrinsic viscosity ([tO) has satisfied below- 
moitionedformula. 

[0158] Log(MI)>3.71og([7i]) • 13 
Preferably , 

Lpg(Nn)>3.71og([T|]).1.2 
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Furthermorc preferably , 

Lpg(Ml)>3.71og(['n]).l.l 

Particularly preferably , 

Lc«(Mr)>3.71og([Ti]).1.0 

Furthmnorernelttensicm is measured, like below . 

[01 59] Making use of Toyo Seiki Sdsakusho make MT measuri 
ng apparatus, it inserts in order of theorifice , polymer 7g and 
piston into cylinder which is kept in themelting torperature or 
greater (la case of polyeth>dene in case of 190 and 
polypropylene 230 °C ) of polymer. After 5 min, piston is 
pushed down with velocity of 10 nmVmin,the n»lten polymer 
is pushed out from orifice of cylinder bottom part. It pulls 
strand vsdiich was pushed out to filament, it retracts withthe 
roller of windup velocity 25 rn/mn throu^ pulley of load 
detector, stress which this time depends on pulley is measured, 
this valuds designated as melt tension of polymer. 

[01 60] As for olefin polymer (Below 'Tfi^ MT olefin polym 
er " with you s^. ) v^ch possesses hi^ melt taision vv^iere it 
relates totfie this invention, radiation is irradiated to olefin 
polynw which it acquires inthis way. This way when radiation 
is irradiated to above-nmtioned olefin polymer^fiirtfaemncire it 
becomes olefin polymer vsdiidi possesses hi^ melt tension. 

[0161] As for olefin polymer, it is desirable to be a particle occa 
sion v^iere the radiation is irradiated as for particle diameter it 
is desirable to be a 5 mm or less anda preferably 0.1 to 4.5 mm. 
Furthermore particle, including powder , flake andthe 
granule or other form, it means. 

[0162] Case where radiation is irradiated to olefin polymer, in o 
rder thep dispCTsion tenperature or hi^er of said polymer, 
at same time with tenperature of otdispersion temperature or 
lower, tobecoms 0.1 to 100 Mrad and preferably 0.5 to 10 
Mrad as amount of absorbed radiation of said olefin polymer, 
itisdesirabletodo. 

[0163] p dispCTsim tenperature of olefin polymer, tenperatu 
re where molecular mobility of molecular chain entirety 
whichexists in portion other than crystalline part among 
molecular chain in said polymeris started is meant here. 
Therefore, with this temperature or lower major portion of 
nx)lecular chain exists othathan crystelline part of said 
olefin polymo: becomes glassy state. 

[0164] In addition a-<iispersion terrperature, temperature wher 
e molecular mobility of molecular chain which isin oystalline 
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part of said olefin polymer is started is meant Therefore with 
this tenperature or hi^er as for crystalline part of said olefin 
polymer it becx>nies thestate v/tddti softens. 

[0165] Namely with this invention, crystalline part of olefin p 
olymer is obstinate, at thesame time nwlecule exercise other 
than crystalline part is active state, it is inportantthe radiation 
to be irradiated by olefin polyma:, to inprove other than the 
crystalline part. This reason is not clear, usually crystalline 
part is formed with molecular chain portion which does nothave 
center part or other defect of for exanple nx)lecular chain, in 
addition conversely other than thecrystalline part including 
molecule end portion or other defective part mainly, because it 
is constituted, does theportion which does not have defect that 
way, it is thou^t forthe sake of it inproves portion which 
includes defective part mainly withthe irradiation . 

[0166] To do at air , nitrogen gas and carbon dioxide g3S mid 
die class it is possiblethe irradiation fcM" olefin polyn», but 
gelation of olefin polymer is prevented, itis desirable to do 
under nitro^ gas or other inert atnx)sphere. 

[0167] You can list electron beam , (i-ray and y-ray etc a 
s radiation whichis used with this invention, you can list 
electnm beam illumination equipment, atomic reactor and the 
corresponding radioactive element etc as radiaticHi source. 
Among these it is desirable, to use electron beam, can use 
commercial ones asthe electron beam illumination equiprrwit. 

[0168] With this invraition, can irradiate radiation to do with w 
hichever of thdsatch type or continuous system, but it is 
desirable to do with continuous system. When radiation is 
irradiated to olefin polymer, active radical occurs. Formation 
of crosslinking and/or fiiee end long chain brandi of olefin 
polynw happens Avith this active radical ,simultaneously, 
advances also disassanbly of olefin polymer. Especially >^ai 
olefin polymer is polypropylene, if crosslinking agent and 
CTOSslinking auxiliary agent arenot added, method of 
disassembling olefin polymer is easy to advance inconparison 
with formation of crosslinking and/or long chain hrandi. In 
addition, oxygen of extremely minute amount is promoted just 
mixed evradisassembly of olefin polyma* largely. Because of 
this, MFR after irradiation is large in comparison withthe MFR 
before irradiation. But when MFR becon^s large, as for melt 
tension in order todecrease, in order to obtain hi^ MT 
polyolefin, one whose increase oflhe MFR is little as much as 
possible is desirable. As for namely, radiation dose less one is 
desirable. When genially, radiation dose is little, inproved 
effect is small, but hi^iMT polyolefin of this invention has had 
hi^ improved effect even with Uttle radiation dose. 

[0169] Olefin polymer where radiation is irradiated, various sta 
bilizer , mayinclude pigment or other additive, but irradiation is 
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done in olefin polynM* which does notinclude these additive of 
preferably, it is desirable with additive thqjelletize to do olefin 
polynM-next 

[01 70] This time, as for hi^ MT olefin polymer whidi is adrni 
nistered irradiating,after treating with heat stabilizer pelletize 
doing as much as possible inthe early stage, residue of radical 
which occurs due to irradiation it isdesirable to be stabilized, 
phenol type heat resistant stabilize' and i^osphorus heat 
resistant stabilizer , you can list sulfiorous heat resistant 
stabilizer and amine type heat resistant stabilizer etc, as heat 
stabilizer whidi this time is used, but with this invention, the 
phaiol type heat stabilizer is desirable, fiirthermore coraibined 
system of phenol t)pe heat resistant stabilizer and 
phosphorusheat resistant stabilizer especially is desirable. 

[0171] When hi^ MT olefin polymer whidi administCTS iiradia 
ting lengthy standing is done, thecrosslinking occurs due to 
residual activity radical , becomes cause of formation of 
thefisheye when forming and inflation and T*diefilm 
formation of gpl fiaction. 

[0172] This way wiiai radiation is irradiated to olefin polyma:, 
it becomes theolefin polymer which possesses hi^ melt tension. 
As for hi^ MT olefin polymer of this invention, conforming 
to ASTM D1238E, melt flow ratewhidi is measured is 0.01 to 
3000 g^lO min , ireferably 0.02 to 2000 g^lO min and more 
preferably 0.05 to 1000 g^lO min. 



[0173] In addition intrinsic viscosity [r|] which is measured in 
135 °C decalin, is 0.05 to 20 dl/g ,the preferably 0.1 to 15 dl/g 
and particularly preferably 0.2 to 13 dl/g. Tliis kind of hi^ 
MT olefin polymer has had hi^ melt tension in conparison 
with the conventional olefin polymer. 

[01 74] Melt teaision (MT) and melt flow rate (MFR) of hi^ M 
T olefin polymer of this invention.below-mentionedformula is 
satisfied. With when for exanplehi^MT olefin polymer is 
polyprqjyiene, 

Log(Ml^ - 0.81og(MFR) + 0.5 
PrefCTably , 

]j0g(MT)> - 0.81og(MFR) + 0.6 
Furthmnore preferably , 
Lx)g(MT)> - 0.81og(MFR) + 0.7 
Particularly prefoably , 
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log (MT) ^3. 7log ( [r?] ) -1. 01 
to 1 7 7] *fc*SEM0:^5£T*llb*VfcSMT:^-U:7 

1 0 ss%uiT. »^ L < 1* 7 aa%wT. $ b 

IC»$L<I*5SS%1UT. U<(i 3 MS%Ja 



to 1 7 8] ±i*0J:3l=*^Bfl0;gMT:4-U:7>r>^ 

5gm^«:(*. Witt. SB^IS. ffi?I^K^fi:0«l«W^e 
. ^1^Sl::g^^Tt^'&o Lfc*<oTC<7)cfe9 35:igMT:i-L/ 



to 1 7 9] 

^m^{*(4. >:7^-i/a>R^^i^1^l=fi4^TL^^>a)T' 



So reladonship >vhich is shown is satisfied. 

[0175] Melt tensicMi (Ml) of this higji MT olefin polyn», as a 
s description above relationship of themelt flow rate (MFR) is 
filled up, with intrinsic viscosity ([t]]) has satisfied below- 
n^ntionedformula 

[01 76] When for exanple hi^ MT olefin polymer is polyprop 

ylene, 

Log(MT)>3.71og([Ti]).13 
Preferably, 

Log(MT)>3.71og([Ti]).1.2 

Furthermore preferably , 

Log(Ml)>3.71og([ii])-l.l 

Particularly preferably , 

Log(MT)>3.71og([TV|) - 1.0 

So relationship which is shown is satisfied. 

[0177] In addition as for hi^ MT olefin cqx)lymer M^iidi is ac 
quired with method oflhe this invention, insoluble conponent 
proportion which is not extracted in hot xjdene 10 wt% or less 
andthe preferably 7 wt% or less, fiirthermore being a 
preferably 5 wt% c»- less and a particularly preferably 3 wt% ot 
less is desirable. 

[0178] Above-mentioned way as for high MT olefin polymer 0 
f this invention, mch tensionis hi^ in conparison with olefin 
polymer which is acquired with conventional method. Li 
addition said higji MT olefin polymer, is superior in stiflBiess , 
transparency , the inpact strength or other mechanical 
strength and external app e ai aiice. Iherefore if this kind of 
high MT olefin polymer is used, as it is siperior in theor othCT 
extonalqTpearancewiiidiisnot fcx- exanple fisheye, is 
superior in transparency, filmwhidi possesses hi^ stroigth can 
be acquired. 

[0179] 

[Effects of the Invention] Olefin polymer whidi relates to this i 
nvention has had high nslt tension incomparison with olefin 
polymer of prior public knowledge. In additicm olefin polymer 
which possesses hi^ melt tension according to 
themanufacturing method of olefin polynw whidi relates to 
this invention, in conparison with tiieolefin polymer of prior 
pubUc knowledge can be produced. Because this kind of hi^ 
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MT olefin polynw is superior in infladcm molding 
characteristic,with high yield rate, blown film etc >vhidi is 
superior in external appearance , the transparency and 
strength etc, can be produced with hi^ speed. Furthermore as 
for this hi^MT olefin polymer, with nx>lding method, for 
exanple blow molding mefliod and the vacuum fomiing 
method etc whidi cannot be applied with insuffidoicy of melt 
taisionuntil recaitly because it can form, it readies point where 
theutilization application of olefin polymer is expanded. 



[0 180] 
[0 18 1] 

mmm ^ ] 
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lzLT^b*ifcl^-5SJ«^SSlC)^JiPLfc^. -2 0^C 
i::«l#LfcE^{t^^:>2 0 0ml ^izcoJ^-igjScD 
7 5ml $1l^raiCt)fcoT5iSTSAUfco ^A<S7^ 
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1 1 0^lciiUfci:w5T*3'4i;UKv^ V3^^;U (D I 
BP) 5.2 2g$ai*PL. CtlcfcU 2B#raiBjaffil3Ta 

W&L. Z<D@t*:SS^2 7 5ml OESffi^b^^^ X^SS 
SO^I 1 O**CT2BtF0l. toSaSIt^fTofc 
o 5nt*l7^. St;j^3li©l3T@»:SP^S«lL. 1 1 0 

b*ifc@tt:tt^^^>»«Efi!t^^ [A-11 O^mt. 
>2. 4mS%. ^m6 0ffig%. •7^f:frvOA2 0SS 
D I BP 1 3. OMS%"Cfcofco 
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m^] 4 0 0ml CDSt4i8lf*i^EOP**^XSSE6Sl3 
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[0180] 

[Woridng Exanple(s)] This invention fiirthamore is explained 
concretely below, on basis ofthe WOTkihgExanple,but this 
invention is not scxnething whidi is United in theseWorking 
Example. 

[0181] 

[Working Exanple 1 ] 

[Manufecturing solid state titanium catalyst componait [A - 1] 
] anhydrous magnesium ddaride 95 .2g, decane442mland2- 
ethyihexjd alcohol 390.6g, doing 2 hours heated reaction with 
130 ""QaftCT making homogeneous solution , it added phthalic 
anhydride 21.3g in this solution, fiirthernxH:e,did 1 hour 
churning mixture with 1 30 °C , melted phthalic anhydride. 
After cooling uniform solvent yAnch it acquires in this way in 
room tenperature, itdripped loaded in titanium tetrachloride 
200ml which is tept in -20 ""C 75 ml ofthis hc»nDgeneous 
solution over 1 hour. After loading ending, 4 hours applying 
tenperature ofthis mixed solution, thetenporature rise it did in 
1 1 0 °C, being a place where it readies to the 1 1 0 °C, it added 
diisobutyi phthalate (DIBP)5.22g, from this with 2 hours sanx 
tanpCTature it agitated kept After reaction termination of 2 
hours, solid portion it recovered with hot filtration ,this solid 
portion in titanium tetrachloride of 275 ml after resuspension , 
did 2 hours and heated reaction ag^in with 1 10 °C After 
reaction termination, again with hot filtration solid portion, 
until it recovers,the free titanium conpound stops being 
detected in solution with decane of the 1 10 °C or hexane of 
room tenperature, satisfectory you washed, solid state titanium 
catalyst conponent [A - 1] which is manufectured with 
operation above retained asthe hexane slurry, but portiOT 
among these was dried with object whidiinspects catalyst 
composition, conposition of solid state titanium catalyst 
conponent [A - 1] which it acquires in this way, was titanium 2. 
4 wt% ,the chlorine 60 wei^t% , magnesium 20 wei^t% and 
DIBP13.0wei^t%L 

[01 82] In mixer-equipped four-neck glass reactor of [prqx)lym 
erization of solid state titanium catalyst conponent [A - 1]] 
400 ml , purified hexane 200 ml under nitrogpn atmosphere, 
triethyl aluminum 6 millimole andthe above-maitioned solid 
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[0 18 4] iiS^tta [ I ] - 1 4 0 0 

Tr||5J/s:^:+|->1 6 7ml . 1,9-'T*^;x>1 ml . 

^<8M^«iaE [B-1] $^^>iidPiftS"eo. ss'j^ 

;U^lIOLfc&. 0*C<7)SSX*4B#fflAMtTX^L/>1 3 



[0 18 5] x^l/>a)tt*&A<i§7Lfci:C5T*5nSS§ 

- 1 * ^fco 



[0 18 6] [M^l rt§S[2 U h;KD:t- h<P 
:?l3*gSi/s^i*->7 5 0ml 6 0"C. ^ut: 

u>f?iafti3T h uxt;ut;us-':?ao. 755 
. v^7a'\+v;u;«^;i/v> h^vv^> (cmms) 

m=f'mnV0. 0 1 5 S U^JI/SALfco 
[0 1 8 7] 7Km2 0 0ml $«AL. 7 0*'ClZ^aL 

fc«cH$2ii#PBl«#LT:^atfu>M^^tTofco S 

fco $£«^(7)Sfet»*ttm^(*<DiRSI*3 2 6. 4 g. 3fe 
Vk^y^y\Z^^m\hBmit9 8.2<^. MFRIi1.7 
dg/^. M*Mt1gJtMli0.4 5g/mL ;«;UhT>v 

a>(i8. 0 gtffeotco -:&>affiSfa)SiSl3j:oT. 5§ 
JSEpIJSttS^ftl. 3 g^Sfco LfcA^oT. JS14(i2 1 
. 8 00 g-PP/mM-T i r*fey^<*l::telt4 I . 

I. (total-l.l.) 1*9 7. 8%T*feofco 



[0 18 8] lK*^*1l=5^Lfco 



state titanium catalyst conponent [A - 1] 2.0 millimole after 
adding with titanium atom ocxiversion, withthe temperature of 
20 "^C propylene was supplied to this reactor of thel hour with 
rateof6.4Uter/hr. 

[0183] Being at point where supply of prop>daie aids, it substit 
utedinsidereaaor with nitrogen, twice after doing washing 
operation whichconsists of addition of removal and purified 
hexane of supernatant, theresuspension doing with purified 
hexane, total amount solution transfCT doing in catalyst bottle, 
it acquiredthe prepolymerization catalyst [B - 1]. 

[0184] [Prepolymerization catalyst [I] In mixCT-equipped four- 
neck ^ass reactor of manufecturing ]400 ml of - 1 , purified 
hexane 167 ml underthe nitrogpn atmosphere, 0.5 millimole 
after adding with titanium atom conversion, 4 hours 
applyingthe 1,9- decadiene 1 ml , diethyl aluminum ethoxide 5 
millimole and above-nKntioned prepolymerization catalyst [B - 
1] with taiperature ofthe 0 °C, it supplied ethjdene 13 liter to 
this reactor. 

[0185] Being at point where supply of ethylene ends, it substitut 
edinside reactor with nitrog^, twice afta* doing washing 
operation whichconsists of addition of removal and purified 
hexane of supernatant, theresuspension doing with purified 
hexane, total amount solution transfer doing in catalyst bottle, 
it acquiredthe prepolymerization catalyst [I] - 1 . 

[01 86] [Polynraization] Purified hexane 750 ml was loaded in 
autoclave of internal volume 2 liter, with 60 ""C and the 
propylene atmosphere triethyl aluminum 0.75 miUimole , 
cyclohe?Q4 msthyl dimethoxy silane (CMMS)0.75 millimole 
and prepolymerization catalyst [I] - 1 0.015 millimole were 
loaded withthe titanium atom conversion. 

[01 87] It introduced hydrogen 200 ml , tenperature rise after d 
oing, 2 hours it kept thisin 70 ""C and did propylene 
polymerization, pressure which is in midst of polymerizing 
naintained atthe 7 kg/'cncG. After polymaization 
temiination, it filto-ed slurry whidi includes produced solid, 
separated into white powder and Uquid phase part. As for yield 
of white powdo: polymo* after drying as for extract residual 
ratio due to the326.4g and boiling heptane as for 98.2 % and 
MFR as for 1 .7 dg/minute and apparent bulk specific gravity as 
for 0.45 g/ml and melt tension it was a 8.0g. On one hand 
soluble polymer 1 .3g was acquired with concentration of 
theliquid phase part. Therefore, activity was 21, 800g-PP/ 
mM - Ti and Ll(total-LL) in entirety was the97.8 %, 

[0188] Result was shown in Table 1, 

[iradiation] Nissin-H5^ Voltagp Co. lid. (DB 69-065-1468) m 
ake " Curetron " was used as electron beam illumination 
equipn^nt. 
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[0 192] 
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[01 89] 3 mg adding tetrakis [meth>dene-3(3,5- t-butjd- 4- hydr 
o oxy irfienyl) propionate] methane ( Ciba-Geigy J^jan Ltd. 
(DB 69-352-1 168) make IrganoxlOlO) in abovenraiticmed 
powder polymer 30g, in orderthe powder after blending, in 
polyethylene bag of bottom surfece area 100 cm2 (10 cm X 10 
cm), for hd^t tobecon^ unifcxm, it was filled. 

[0190] You put this on ccmveyra- of above-maitioned electron 
beam illumination equipment, you passed inthe electron beam 
beam which under nitrogen atmosphere occurs with 
acceleraticoi voltage 200 kV. amount of absorbed radiation of 
powder polymer ofthis time was 8 mega rad. AsforMFRof 
powder polymer after electron beam illumination as for 3.6 
dg/minute and the melt taisicffi it was a 6.4g. 

[0191] Resuh was shown in Table 2. 

[0192] 

[Working Exanple 2] 

[Polymerization] Purified hexane 750 ml was loaded in autocla 
ve of internal volume 2 liter, with 25 °C and the propyiaie 
atmosphCTe trieth>4 aluminum 0.75 nillimole , cycloho^d 
methyl dimeflioxy silane (CMMS)0.75 nillimole and 
prepolymerization catalyst [I] - 1 0.015 millimole were loaded 
withthe titanium atom convHsion. 

[01 93] Supply of propylene gas was stqjped, supply of nixed g 
as of eth>dene 7 mole% - prop>iene 93 mole% wasstarted. It 
introducai hydrogen 250 ml , tenperature rise after doing, 1 . 5 
hours it kept thisin 60 °C and copolymerized propylene - 
ethjdene. pressure whidi is in midst of polymerizing 
maintained atthe 7 kg^cmQG. 

[0194] Rfisuh was shown in Table 1. 

[Inadiation] It did in same way as Working Example- 1 making u 
se of copolymer which itacquires. 

[0195] Result was shown in Table 2. 

[0196] 

[Working Example 3] 

[Prepolymerization catalyst [I] Manu&cturing ] purified hexane 
167 ml of - 3, 7- methyl-1,6- octadiene 5 ml , diethyl 
aluminum chlcHide 5 millimole and theabove-mentioned 
prepolymerization catalyst [B - 1] 0.5 millimole wctc used with 
titanium atmiconvasion, ethyioiethe 13 liter otho- than 
thing which reacts prepolynxrization was done with assimilar to 
Working Example 1 , prepolymerization catalyst [Q - 3 was 
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[02 00] 

[ami 1 ] 
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[s^] ^<iffi^fti!« [B-1] ^mi^tzztai-mt. 

o 

[0 2 0 4] t^JSk^^MziULtzo 

[0 2 0 5] e*Sa2(::3^Ufco 
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[01 97] [Polyirerization] Other than thing which uses prepolym 
erization catalyst [I] - 3 you polynerized with assimilar to 
Working Example 1. 

[0198] Result was shown in Table 1 . 

[Irradiation] It did in same way as Working Exanple 1 making u 
se of copolymer which itacquires. 

[0199] Result was shown in Table 2. 

[0200] 

[ConparativeExanple 1] 

[Polymsrization] Other than thing wWch uses prepolymerizatio 
n catalyst [B - 1], propylene polymerization was done in 
thesan^ way as Working Exanple 1 . 

[0201] Result was shown in Table 1. 

[fcradiation] It did in sanK way as Working Exarn^le 1 making u 
se of copolyma- whidi itacquires. 

[0202] Result was shown in Table 2. 
[0203] 

[Ccsiparative Exanple 2] 

[Polymerization] Other than thing which uses prepolymerizatio 
n catalyst [B - 1], it copolymerized in thesame way as Working 
Exanple 2 proRdene - ethylene. 

[0204] Result was shown in Table 1. 

[Irradiation] It did in same way as Working Example 1 making u 
se of copolymer which itacquires. 

[0205] Result was shown in Table 2. 

[0206] 
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[Table 1] 



SI 







Total I.I. 




MFR 


MT 






(«) 


(g/ml ) 




(g) 




21800 


97.8 


0.45 


1.7 


8.0 




7100 


— 


0.38 


1.5 


6.8 




15400 


97.7 


0.43 


2.6 


2.7 


mm I 


27100 


97.9 


0.45 


2.4 


1.1 


mm 2 


7300 




0.38 


5.4 


0.5 



*1 : g-PP/mmo 1 -T i 

[0 2 0 7] [0207] 
[$2] [Table 2] 





MFR 


MT 

(g) 


logIi(r40.8]ogUFR 


mmi 


ae 


6.4 


1.25 


miim2 


3.5 


5.8 


1.20 


mams 


5.9 


2.0 


0.92 


mmi 


45 


0.8 


0.43 


imm2 


10.5 


0.3 


0.29 



[Brief Ejqjlanation of the Drawing(s)] 

[Figure 1] R is a explanatory diagram which shows prqjaration s 
tep of olefin polynieri2atiQn catalyst vMdtt relates to thethis 
invoition. 



ISTAls PateiTa(tm), Va:sioii 1 .5 (There may be errors in the above translation. ISTA cannot 

be held liable foe any detriment fix)m its use. WWW: http://www.intlscience.COTi Tel:800-430-5727) 



P.46 



4J 



If- 




A 






fN -H A 


^ * H 











[Figure 1] 



BTA!s Patetra(tm), Vension 1 .5 (There may be enors in the above translaticni. ISTA cannot 

be held liable for any detrimmt fixim its use. WWW: http://www.intlscience.com Tel:800-430-5727) 

Total English Wonis = 15440 



P.47 



